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PREFACE, 


„ Wũuowun has paid any attention to othe pro- 

greſs of ſcience, muſt have obſerved that 
Chemiſtry is now become almoſt as favourite a pur- 
ſuit in this iſland, as it is on the Continent. Black, 
Cavendiſb,and Priefley, names that will never be for- 
gotten, may be conſidered as having led the way to the 
cultivation of this branch of experimental philoſophy 
- amongſt us; and, if we may judge from what others 
-of our. countrymen have already done after their ex- 
ample, we may expect that chemiſtry wilt foon 
flouriſh as eminehtly in this — 
abroad. "bs 


One of the exten conſequences of the increafing 
taſte for chemical purſuits amongſt us, is the deſire 
of being informed of all the diſcoveries and improve- 
ments which are made in the ſcience in other countries; 
accordingly it is a matter of complaint with many 
Engliſh chemiſts, that they have -no opportunity of 
obtaining early and ſatisfactory accounts of the fame. 
France, Germany, and Sweden enjoy great advan- 
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tages over us in this reſpect; and it is no doubt 
. owing to the continual diffuſion of every kind of 


information relative to the ſubject, by means of dif- 
ferent periodical works, that chemiſtry has been 


7 proſecuted, in thoſe countries, with ſuch extraordi- 


nary ardour and ſucceſs. 


Of all che e works of chis kind, Dr. 


CRELL's JOURNAL is that which is held in the 
higheſt eſtimation; and (if we include his anxnaLs, 


&c. which are only continuations of, or ſupplements - 


to the ſame work) it is certainly more comprehen- 


ſive in its plan than any of the reſt: for, beſides 


original eſſays and letters from the Editor's nume- 


rous and diſtinguiſned correſpondents, it contains 
republications of, or copious extracts from, chemi- 


cal papers inſerted in the Tranſactions of the moſt 
celebrated learned Societies, with anecdotes of emi- 
nent chemiſts, articles of news, and reviews of books; 


preſenting in the whole a complete view of the pro- 


greſs which is made in this ſcience NR all 
Europe. 


munication which ſubſiſts between this country and 
Germany; and that thoſe among the Engliſh che- 
miſts who are unacquainted with the language in 
which Dr. Crell's work is written, have no other 
means of getting at the valuable information it af- 

fords, 


W hen we 3 there fore, on the flow com- 


fords, but from a few extracts from it which occa- 
fionally appear in ſome of the French publications; we 
thought a tranſlation of it would prove acceptable, 
and have accordingly attempted it; but under cer- 
tain limitations which it is proper to mention; 


This tranſlation will not comprehend the whole 
of the original; for though we are fully ſenſible of the 
general excellence of Dr. CxkLL's Jouxxal, yet 
we are perſuaded that ſome of the papers contained 
in it, eſpecially ſuch as are merely ſpeculative, may 
often be properly omitted, and thus leave room for the 
inſertion of more intereſting matter from other ſources; 
our object being chiefly to ſelect ſuch eſſays as are 
of an experimental nature. This will give us an op- 
portunity of anticipating Dr. Crell in extracts from 
the Engliſh, and many of the French publications; 
and we may add, that this Journal will be open to 
original communications (which may be addreſſed 
to the publiſher) ſigned with real names, bur ſubject 
to be admitted or rejected by the tranſlators. 


The original work is publiſhed monthly ; but 
once every other month is as often as we can engage 
for, and indeed as often as the ſucceſſion of ſelect 
materials is likely to require. The ſix numbers, 
which will thus be publiſhed in the courle of the 
year, will form two 8vo vols. 
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Somme of our friends having ſuggeſted that 3 
ttragſlation of ſuch of Mr, ScnzzLE's Eflays as have | 
not yet appeared in Engliſh, would be accept- 
able ta the public; we have, for this purpoſe, col- 
lected from ſome of Dr. Crell's former volumes 
thoſe papers, part of which, together with Mr. 
Scheele's life, are to be found in the firſt number, 
and the remainder will appear in ſome of the fub- 


ſequent numbers, . VPP 
THE TRANSLATORS. 


tt Thoſe articles which are without any reference, are tranſ- 
lated from Dr. Crell; the ſources from whence the othersare taken, 
are diſtinguiſhed by their reſpective references. 
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1. © Some Account of the Life of 
-HARLES WILLIAM SCHEELE; 
AS. Hin. I By Da. enbrre. | 


HARD! 28 WILLIAM scHEELE. 

was born the 19th of December, 1742, 
at Stralſu d +, where his father was a 
tradeſman. He received the firſt part of his 
education at a private academy there, which 
the preſent profeſſor Weigel attended at 
the ſame time; and he was afterwards re- 
moved to the public ſchool. Early in life, but 
upon what occaſion 1 know not, he ſhowed 
a ſtrong inclination: to learn pharmacy; and 
obtained his father's conſent for this pur- 
poſe. He was accordingly bound appren- 
tice for ſix years to Mr. Bauch, an apothe- 
cary at Gothenburg, with whom he con- 
| tinued a year or two longer, after he had 
completed the term of his indentures. It 
was here that he laid the ground-work 


® For moſt of the particulars reſpecting the life of Mr. Scheele, 
Dr. Crell is indebted to the Chevalier Murray, profeſſor Weigel, 
and more eſpecially to Mr. Helwig, an-apothecary atStralſund. 

F The capital of Swediſh Pomerania, in Germany. 
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\HARLES WILLIAM. 'SCHEELE, 

was born the 19th of December, 1 742, 
at Stralſund +, where his father was a 
tradeſman. Ne received the firſt part of his 
education at a private academy there, which 
the preſent profeſſor Weigel attended at 
the ſame time; and he was afterwards re- 
moved to the public ſchool. Early in life, but 


upon what occaſion I know not, he ſhowed 
a a ſtrong inclination to learn pharmacy, and 


obtained his father's conſent for this pur- 


poſe. He was accordingly bound appren- 
tice for fix years to Mr. Bauch, an apothe- 


cary at Gothenburg, with whom he con- 


tinued a year or two longer, after he had 
completed the term of his indentures. It 
was here that he laid the ground- work 


For moſt of the particulars reſpecting the life of Mr. Scheele, 


Dr. Crell is indebted to the Chevalier Murray, profeſſor Weigel, 
and more eſpecially to Mr. Helwig, an-apothecary atStralſund. 


+ The capital of Swediſh Pomerania, in Germany. 
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of - that ſcience for which he was afterwards 
ſo much diſtinguiſhed, as appears from the 
teſtimony of Mr. Grunberg, who was an 
aſſiſtant in the ſame apothecary's ſhop with 
Scheele, and who is ſtill living, and prac- 
tiſing with ſkill the pharmaceutical art in 
the town of Stralſund. He was at that 


time, ſays he, of a very referved and ſerious 


diſpoſition, but uncommonly diligent. He 
attended very minutely to all the pro- 


ceſſes, reflected upon them when alone, 


particularly in the night time, and read 
every thing relating to the ſubject, in the 
writings of Neumann, Lemery, Kunckel, and 


Stahl. He alſo acquired great ſkill in 


drawing and painting, without any inſtruc- 
tion whatever, and even during his ap- 


prenticeſhip, made conſiderable proficiency 


in theſe accompliſhments. Kunckel's la- 
boratory was his favourite book, and he 
uſed to repeat ſecretly, in the night, expe- 
riments from it. On one of theſe occaſions, 
it unfortunately happened to him, as he was 
employed in making pyrophorus, that an- 
other apprentice, without his knowledge, 

put 


U 3] 
put ſome fulminating powder into the miæ- 
ture, whereby a violent exploſion; was pro- 
duced, which happening, as it did in the 
night time, threw the whole family into 
fright and confuſion, and of courſe brought 
upon him a very ſevere rebuke. This cir- 
cumſtance, however, by no means put a ſtopto 
his laudable diligence; for he ſtill continued 
to enlarge his chemical knowledge, by ex- 
periment, reflexion, and reading; ſo that 
Mr. C. G. Helling, who was another of 
his companions, and who is now an apo- 
thecary at Lidkoping, has ſpoken of Scheele, 
at the time be left Gothenburg, in the 
following terms, viz. That he had ac- 
quired, by his own diligence, ſuch a know- 
ledge of chemiſtry, during his apprentice- 
ſhip, that he was convinced, he then ex- 
celled many who were of longer ſtanding, 
and thought themſelves better informed in 
the ſcience. 

The above-mentioned .Mr. Grunberg, 
afterwards- perceiving what great progreſs 
Mr. Scheele had made in chemiſtry, wrote 
to him in the year 1784, to know by what 

B 2 aſſiſtance 
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aſſiſtance he had been enabled to do it, and 


received the following anſwer; I look 
upon you, my dear friend, as my firſt in- 
ſtructor, and as the author of all I know 


on the ſubject, in conſequence of your re- 


commending me to read Neumann's Che- 
miſtry. The peruſal of this, firſt gave me 
a taſte for making experiments myſelf; and 
I very well remember to this day, that, upon 
mixing ſome oil of cloves and ſmoking ſpi- 


rits of nitre together, they immediately 


took fire; however, I kept this matter a ſe- 
cret. I have alſo ſtill before my eyes, the 
unfortunate experiment which I made with 
pyrophorus ; ſuch accidents only ſerved to 
Increaſe my. paſſion for — experi- 
ments. 

After Mr. Scheele left Gothenburg, he 
met with a place, in 1765, in the houſe of 


Mr. Kalſtrom, apothecary at Malmo; from 


whence he proceeded two years afterwards 
to Stockholm, where he ſuperintended Mr. 
Scharenberg's apothecary's ſhop. In 1773, 


he exchanged this ſituation for another at 
Upſal, in the houſe of Mr. Loock. Here 


he 


E #:1 | 
he had a fine opportunity of improving his 
knowledge, by an acquaintance with men of 
ſcience, and by the uſe of the chemical la- 
boratory belonging to the academy; and 
he was particularly fortunate in forming 
an intimate friendſhip with Bergman, a 
circumſtance which was ever afterwards 
of the greateſt advantage to both. Dur- 
ing his ſtay, his Royal Highneſs Prince 
Henry of Pruſſia, in company with the 
Duke of Sudermania, vifited Upſal, and 
took this opportunity of ſeeing the labo- 
ratory. On this occaſion Scheele was ap- 
pointed by the academy to exhibit ſome 
chemical proceſſes before them : he fulfilled 
his charge, and performed in different fur- 
naces ſeveral curious and ſtriking experi- 
ments. The royal Princes aſked him va- 
rious queſtions, and expreſſed their ſatisfac- 
tion at the explanations he gave. The 
| Duke of Sudermania, upon enquiring of what 
country he was, ſeemed to hear with plea- 
ſure that he was born at Stralſund. They 
afterwards ſignified to the profeſſors, who 
were then preſent, that they ſhould be glad 
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1 
if this young man might be allowed free 
acceſs to the laboratory, whenever be had a 

mind to make experiments. 
In 1775, on the death of Mr. Pohler, | 
apothecary, at Koping, he was nominated 
by. the medical college, provifor of the apo- 
thecary” $ ſhop. In the courſe of the exa- 
mination which he was obliged to undergo 
for this office, he gave great proofs of 
his abilities, and obtained the appoint- 
ment. In 1577, the widow ſold him the 
ſhop and buſineſs, according to a written 
agreement made between them; but they 
nevertheleſs ſtill continued houſe-keeping 
at their joint expence. It was here that 
Scheele more fully diſplayed to the world 
what a great man was ſhut up in ſuch a 
ſmall place, ſuch a mere ſpeck of the earth ! 
He had already given proofs at Stockholm, 
df his great inſight into chemiſtry, by the 
diſcovery which he made there of the new, 
and truly ſurpriſing acid contained in fluor 
fpar, and had clearly ſhewn from his whole 
mothod of treating the ſubject, that his 


knowledge and Pr were equal to 
his 


EF 3 
his invention (Stockholm Tranſ. vol. 33. 


p. 122) It was at Upſal, as a friend aſſures 
me, that he firſt made the experiments 


which ſhew the properties of fixed air, 
and which were probably the occafion of 
Bergmann's treating the ſubject after- 
wards more circumſtantially: he there alſo 
inſtituted the ſeries of thoſe important ex- 
periments on manganeſe, which explained 
to us upon what the union of this extra- 
ordinary ſubſtance with acids, but particu- 
larly with the marine acid depends; and, at 


the ſame time, laid the foundation for the cu- 


rious experiments reſpecting the inflamma- 
tion of ſome bodies when mixed with it 


(ibid. vol. 36. p. 95. 183). In the courſe of 


theſe experiments he alſo firſt diſcovered the 
heavy earth (Tranſ. of * Berlin Soc. vol. 
4. p- 611). 

All this, however, was but the prelude 
to his ſubſequent greatneſs at Koping, Here 


he compoſed, or at leaſt completed his ad- 


mirable work upon air and fire, printed at 
Upſal in 1777; which, from the beautiful 
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manner in which he has treated ſuch a de- 


141 
licate ſubject, and from the number of new 
obſervations it contains, muſt have gained 


him great credit, even if it had not come 
recommended in ſuch ſtrong and warm 
terms, in a friendly preface, written by a 
perſon of ſo much weight and authority as 
This publication was circulated 
eyery where, Was ſoon bought up, and went 
through many editions and tranſlations in 
various languages, of which the French and 
Engliſh (the laſt with notes, by Mr. Kir- 
wan) are known to me. Here he alſo con- 
tinued to enrich and adorn with his eſſays, 
the tranſactions of the academy of Stock- 
holm. He firſt pointed out (vol. 37. p. 
128. 133) an eaſier method of preparing 
the falt of benzoin in a purer ſtate, and in 
greater quantity, by boiling it with quick 
lime and water, afterwards boiling the ley 
thus obtained in more water until a part is 
evaporated, and then decompoſing the ſo- 
Jution by marine acid, This very ſame 
year, he moreover diſcovered that arſenic, 
when totally freed from phlogiſton, acquires 
all the e of a n acid, being ſo- 

luble 


5 


luble in a ſmall quantity of water, and act- 
ing upon bodies in general in the ſame 
manner as other acids, with a particular affi- 
nity to ſome of them, &c. (ibid. p. 263. 294). 
In his paper upon filiceous earth (vol. 38. 


p. 36) he gave the firſt explanation of Mr. = 


Beaume 'S preparation of alum from filice- 
ous earth, viz. that the clay of the crucible 
is attacked by the fuſion; on the contrary, 
when the ſame experiment is repeated in 
an iron crucible, no alum is produced. In 
his analyſis of the calculus veficz, he found 
it to conſiſt of an oily, dry, volatile acid, 
united with ſome gelatinous matter (ibid. 
p. 328). He taught us how to prepare the 
mercurius dulcis in the moiſt way, by mix- 
ing nitrated quick-filver with 9-10 of pure 
ſea-ſalt (vol. 40. p. 66). In the preparation 
of the pulvis algarothi, for the compoſition 
of emetic tartar, he adviſed us to detonate 
the antimony with 1 1-2 parts of nitre, and 
upon one part of the product to pour a mix- 


ture of 3 parts of water, 15-12 of vitriolic 
acid, and 1 5-12 of common ſalt, and to di- 
geſt the whole in a ſand bath : by adding 

| boiling 


„ 

boiling water to the filtered ſolution, the 
required powder 1s obtained (ibid p. 136). 
He diſcovered a new acid in molybdæna by 
treating it with nitrous acid, and deſcribed 
its effects with other ſubſtances (p. 238). 
Buy uniting a ſolution of blue vitriol with 
the arſenical neutral ſalt, he found out a 
beautiful green colour, which ſerves both 
for oil and water painting (p. 316). He 
taught us, what would formerly have been 
deemed utterly impoſſible, how to decom- 
poſe the atmoſpherical air, and found that 
it conſiſts of phlogiſticated and 9-33 of the 
pureſt or dephlogiſticated air (vol. 41, p. 42). 
He found that neutral ſalts may in part be 
decompoſed by quick lime and iron (p. 137). 
He analyſed plumbago, and ſhewed that it 
conſiſts of fixed air and a great quantity of 
phlogiſton, forming together a kind of ſul- 
phur p. 213). He threw new light upon his 
- diſcovery concerning the fluor ſpar by experi- 
ments, which he made in conſequence of 
Meſſ. Boulanger's and Monnet's objections, 
and proved that it conſiſts of a peculiar acid 
and calcareous earth (New Tranſactions of 
the 
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the Royal Stockholm Academy, vol. 1, p. 
18). He diſcovered with great chemical ſkill, 


a peculiar acid in milk, which decompoſes 
regenerated tartar, but nevertheleſs very much 
reſembles the vegetable acid (ibid. p. 110). In 
analyſing the ſugar of milk, he detected an- 
other acid, which isneither like the common 
acid of ſugar, nor the above-mentioned acid 
of milk, being diſtinguiſhable from the laſt, 
by forming with earths inſoluble neutral 
ſalts; whereas, thoſe formed with the acid of 
milk are deliqueſcent (ibid. p. 257). He 
analyſed the tungſten or lapis ponderoſus, a 
foſſil whoſe nature was till then unknown; 
ſhewed that it contains a peculiar acid, and 
thereby paved the way for its reduction, the 
account of which by Meſſ. d'Ehluyars has 
made ſo much noiſe, and given riſe to ſo many 
unſucceſsful attempts of the kind {vol. 2, p. 
91). From his experiments on different kinds 
of æther, he aſcertained that the pureſt vi- 
triolic and muriatic æthers ſtill contain a 
portion of acid; and that no zther can be 
procured from vinegar or the acid of benzoin, 
without the addition of a little mineral acid 
(vol, 


( 22 } 
(v. 3, p-32). He pointed out the beſt method 
of preſerving vinegar perfectly freſh for 
many years, even in the open air, and in - 
bottles only half filled, by fimply boiling 
it over a ſtrong fire for a quarter of a minute 
(ibid. p. 113). His experiments on the co- 
louring matter in pruſſian blue, the method 
of ſeparating it, its properties, and in ſhort the 
diſcovery of its artificial compoſition from 
charcoal, fixed alkali, and ſal ammoniac, may 


| be numbered amongſt the moſt valuable of 
1 the performances with which he has pre- 
4 ſented us (vol. 3, p. 2 56, vol. 4, p. 32). He 
„ found that expreſſed oils and fats yield a ſac- 


charine matter, when boiled with litharge 
and water: It cannot be brought to cryſtal- 
lize like ſugar and honey; it is not only 
more difficultly decompoſed by heat, but 
ſublimes in part unchanged; and laſtly, it is 
not ſuſceptible of fermentation (vol. 4, 316). 
He ſhewed how the acid of lemons may be 
cryſtallized, by faturating it with chalk, and 
pouring vitriolic acid upon the inſoluble re- 
ſiduum (vol. 5, p. 105). He found that what 
Model had taken for ſelenite in rhubarb, 


and 
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and which amounts to 1-7th of the weight 
of the root, is acid of ſorrel united to calca- 
reous earth. This led him to attempt the 
analyſis of the acid of ſorrel itſelf: accord- 
ingly, by adding ſaccharum faturni, and 
treating the precipitate with vitriolic acid, 
he obtained the acid of ſugar; and from this 
again, by dropping in ſlowly ſome lixivium 
tartari, he procured the acid of ſorrel (ibid. 
p-. 182). In his experiments upon the acid of 
fruits and berries, he diſcovered in the veget- 
able kingdom two kinds of acid, the acid 
of lemons, and another very diſtinct from that, 
the acid of apples, which reſembles very 
much the acid of milk. Some plants con- 
tain one or the other only, but in moſt there 
is a mixture of both. This he alſo found 
to be the caſe with many other parts of ve- 
getables, beſides the fruit: even certain ani- 
mal matters, ſuch as glue, ifinglaſs, the 
white and yolk of egg, blood, &c. afford 
more or leſs of the two acids, when treated 
with concentrated nitrous acid (vol. 6, p. 
16). He proved by his analyſis of fiderite the 
truth of what Meſſ. Meyer and Klaproth had 
advanced. 
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advanced. He boiled fiderite wich fixed al- 

kali, and precipitated nitrated quickfilver 

by the ſalt thus obtained; and by diſtilling 

the precipitate with charcoal duſt, he pro- 
duced phoſphorus. By precipitating mar- 
tial vitriol with the fal perlatum of Mr. 
Prouſt, he obtained fiderite; and from this, 
and nitrated quickfilver, by diſtillation, 
phoſphorus: a confirmation of another of 
Mr. Klaproth's diſcoveries (vol. 6, p. 134). 
The earth of rhubarb, mentioned above, 
he found in a great variety of vegetables--- 
In the preparation of magneſia from Epſom 
falt, he adviſes half as much common ſalt 
to be previouſly added, by which means a 
quantity of Glauber's ſalt equal to the quan- 
tity of the common ſalt added, may be ob- 
tained: the ſeparation, however, anlyſucceeds 
in the winter (ibid. p. 168, 172). 

Such are the excellent papers of this great 
chemiſt, which are to be found in the Tranſ- 
actions of the Royal Academy of Stock- 
holm, and which I have thought proper to 
enumerate here, as we have no complete 
collection of his writings, although he is 
4 our 


L.A þ 


our countryman. In this reſpe& we have 
ſuffered ourſelves to be out-done by foreign - 
ers, and Mr. de Morveau has been at the 
pains of editing a tranſlation of his works 
by Madame Picardet. In order to complete 
this account of his diſcoveries as far as I am 
able, I ſhall ſubjoin a liſt of the remainder 
of his. performances, which have not yet 
appeared in the German tranſlation, of the 
Stockholm Tranſactions. He ſhewed us by 
experiments, what the ſo called volatile 
earth of fluor ſpar is; that it cannot be ob- 
tained in veſſels where there is no filiceous 
earth for the fluor acid to act upon; and 
that it is a triple ſalt, compoſed of filiceous 
earth, fluor acid and fixed alkali.---The 
fluor acid may. be obtained, without adding 
the mineral acids, by. mixing the fluorated. 
alkali with ſaccharum ſaturni, and reducing 
the metallic precipitate in a. retort with 
charcoal duſt: Immediately as the reduction 
takes place, the acid comes over; and in this 
manner its ſpeciality is incanteſtibly proved 
(Chem, Annals 1786, v. 1, p. 3). There can 
be no pyrophorus without an alkali: It may, 


indeed, 


of what Scheele has done for chemiſtry, a few 
more particulars remain to be mentioned: 
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indeed, be procured b common alum 


and charcoal; but the reaſon of this is, that 


alum will not cryſtallize properly without 
ſome alkali: alum however, that is perfectly 


free from alkali, yields no pyrophorus; but 
by moiſtening it with a little lixivium tartari; 


pyrophorus is immediately produced (ibid: 
p. 483). His laſt performance was the ex- 
cellent treatiſe on the ſalt of galls (Chem. 
Annals, 1787, vol. 1, p. 3)*. - 


To complete this view as faras I am able 


According to Mr. Ehrhart, one of his in- 


' timate and worthy friends; Mr. Scheele was 


the firſt who diſcovered the acid which is 
obtained from ſugar, by means of the nitrous 
acid +. According to the ſame, he is alſo 
the diſcoverer of the eſſential acid of tartar, 


_ profeſſor Retzius having only enlarged upon 


the eſſay which Scheele delivered to the 


” The papers which Scheele has left behind him are in the poſ- 
ſeſſion of the Royal Academy at Stockholm; but it is ſaid they do 
not promiſe any great addition to his former diſcoveries. 


+ Elwert's magazine for apothecaries, part 1, p. 54. 
Royal 
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are we alfo indebted for that maſter · piece of 
chemical analyfis, the ſeparation of phoſpho- 
ric acid from bones, as clearly appears from 
a printed letter of Mr. Scheele's, to Mr. 
Gahn, who was before looked upon as the 
diſcoverer. None of the circumſtances men- 
tioned enable us to aſcertain the preciſe time 
when theſe important diſcoveries were made. 
Beſides theabove-mentioned treatiſes, moſt 
of which have enriched my Chemical Jour- 
nal, there have been alſo publiſtied in the 
ſame journal, fome other eſſays, and ſeveral 
very valuable detached obſervations, in thoſe 
letters with which he often honoured me. 
Thus, in the New Diſcoveries in Chemiſtry, 
(part 1, p. 30) there is an eſſay on the inflain- 
mable principle in crude calcareous earth; 
in which he defetids Dr. Black's theory of 
fixed air, againſt Mr. Weber's objections; 
and combats the new doctrine of the laſt. 
This brought on an anſwer from Mr. Weber 
(New Diſcov. in Chem. part. 12, p. 94) to 
which Scheele made a reply (Chem. Annals 


. Ebwert's magazine for apothecaries, part I, p. 545 - 
Vol. I. No. 1. C 1785. 
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1785, vol. 2. p. 220). His remarks on air, 
fire, and the production of water (Chem. 
Ann. 178s, v. 1, p. 229, 291) imply, that he 
admits as true from his own experience, the 
celebrated experiment of Cavendiſh and La- 
voifier (viz. that from the combuſtion. of in- 
flammable and pure air, water is produced) 
and. accounts for it upon his former theory 
of air and fire in a very ingenious, but not for 
the moſt part, in a perfectly convincing man- 
ner—He ſhewed (ibid. p. 332) how a white, 
highly concentrated ſpirit of nitre becomes 
phlogiſticated, and yields a great quantity of 
pure air on expoſure to the light of the ſun, 


whereby it is turned quite red.—In addition 


to the above, there are moreover eleven 
letters of his inſerted in different numbers 
of the Chemical Annals for the laſt three 
If we now take a general view of the nu- 
merous diſcoveries which Scheele made, and 
at the ſame time reflect upon the maſterly 
manner in which he planned and conducted 
his experiments, we ſhall ſoon form an 
idea of his literary character. With reſpect 
* 3 
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to his moral character, according to Mr. 
Ehrhart, and others, who were the compa- 
nions of his- youth, and Meſſ. Gadolin, Eſp- | 
ling, and thoſe who knew him in his latter 
days, it was irreproachable and praiſe-wor- 
thy. His outward appearance was not ex- 
preſſive of the great mind which lay con- 
cealed as it were under a veil. He ſel- 
dom joined in the uſual converſations and 
amuſements of ſociety, having as little leiſure 
as inclination for ſo doing; for what little 
time he had to ſpare from the hurry of his 
profeſſion, was conſtantly filled up in the 
proſecution of experiments. It was only 
when he received viſits from his friends, 

with whom. he could converſe upon his fas 
vourite ſcience, that he indulged himſelf in 
a little relaxation. For ſuch intimate friends 
he had a fincere affection and regard; and 
alfo for thoſe that lived at a diſtance, and 
even for ſuch as were not perſonally known 
to him. In proof of the two laſt aſſertions 
may be mentioned his uninterrupted correſ- 
pondence with Meſſ. Ehrhart, Meyer, and 
{ome others; and likwiſe with Mr. Kirwan, 
C 2 myſelf, 
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myſelf &c. to all whom his friendly nes 
afforded equal pleaſure and inſtruction. He 
was kind and affable. to all. Before he 
| adopted an opinion or theory in ſcience, 
he reflected maturely upon it; but after he 
had once embraced it, he abided firm ly by it, 
and defended it with ſound. reaſoning. He 
was not, however, ſo obſtinately attached 
to his own, ſentiments, dut that he might 
be convinced, when the arguments brought 
againſt him were of ſufficient weight... Of 
this we have an inſtance with reſpect. to his 
opinion concerning the earth; which ap- 
Pears in the diſtillation of fluor ſpar, and 
whoſe real nature he afterwards proved in 
the moſt ſtriking manber. With reſpect to 
his chemico-phyſical apparatus of furnaces 
and veſſels, I can ſay nothing certain on that 

head. One of his ingenious countrymen, 

who is well known to the readers of my 
Annals, aſſured me, that it was very ſample, 

and: far from being upon a large. ſcale: on 
the other + hand, a foreigner (a man diſtin- 
guiſhed for his extenſive knowledge, and 


. name is likewiſe khown to my res- 
4 x ders) 
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ders) who ſaw his laboratory after his death, 
praiſed it as being excellent beyond deſcrip- 


tion. In the firſt caſe, it would have been 
the more aſtoniſhing how he could have 
performed ſuch delicate experiments ſo ac- 
curately as he did. 7 
He obtained, That his great ſervices i in 
il philoſophy juſtly entitled him to, 
univerſal applauſe; His name was known 
and eſteemed” in every enlightened, nation; 
and, he received ſeveral public teſtimonĩes 
of the high eſtimation in which he was 
held. He was admitted an ordinary mem- 
ber of the Royal Academy of Stockholm. 
from which (if I am not miſtaken) he an- 
nually received a conſiderable ſum for the 
proſecution of his experiments. He was 
alſo a member of the Mentz Electorate So- 
ciety of Sciences at Erfurt, of the Philoſo- 
phical Society of Berlin; and, I believe, of 
the Academy of Turin. It would no doubt 
have been very eaſy for him to have obtained 
many more ſuch honourable marks of public 
approbation; but, inſtead of ever ſeeking, he 
rather avoided them, as 1 very well know; 
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and without. coveting exterior honours, he 
was ſatisfied with the Cas poke raed of de- 
ſerving them. 

Attempts were frequently unde to divx 
him from his obſcure abode, into a larger 
ſphere of life. Many years ago he was in- 
vited over-to England, with the offer of an 
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ea ly 20 advantageous fituation : ; but his 
love for quiet aud retirement, for his ſecond 
native country, and for the monarch who fo 
graciouſly protected the ſciences, threw dif- 
| ficulties 1 in the way of theſe overtures; and 
4 change in the Engliſh miniſtry put a ſtop 
to them for a time; However, about a year 
ago (17 $6) the invitation was renewed, with 
the offer * a falary of gool. a year. But 
he was prematurely ſnatched away by the 
hand of death. _ 
About half a year before his deceaſe he 
| had been ſeyerely afflicted with the gout; 
and as as his diſorder increaſed, it haſtened the 
reſolution he had taken when he purchaſed 
the apothecary' $ ſhop (which he took with 
incumbrances) viz. to marry the widow of 
his predeceſſor, and he had only delayed it from 


an 
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an honourable principle, until he ſhould 
acquire ſufficient property. At length to- 
wards accompliſhing what he had determined | 
upon, he declared his intention of marrying 
her in the month of March, 1786. His diſor- 


der, however, increaſed very faſt, and the hopes 
of recovery daily diminiſhed: he was ſenſi- 
ble of it ; but nevertheleſs, he performed his 
promiſe, and married her on the 19th of May, 
at a time when he lay upon his death - bed. 
On the 21ſt, he left her by his will the diſpoſal 
of all his property; and the ſame day on which 
he had ſo tenderly provided for her, he died. 
Thus, in leſs than two years, the world loſt 
Bergmann and Scheele; two men of whom 
Sweden, rich as ſhe is in great and learned 
men, has the ſtrongeſt reaſon to boaſt; two 
chemiſts who were ſo much beloved and 
lamented by their contemporaries, and whoſe 
names will be remembered by the remoteſt 
- FO with gratitude and reverence. 
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n. ON THE ESSENTIAL SALT OF GALLS; | 


Wc, 30: bg; 


Re * 
OME time 480 1 accidental y diſcovered, 
that an infuſion of galls, prepared with 
cbid water, had depoſited a peculiar ſedi- 
ment, which was of a grey colour, and. 
when held up'to the light, of a cryſtalline 
appearance, had an acid, but not aſtringent 
taſte, was cafily diffolved in hot water, and 


precipitated 1 martial vitriol- of a black Co= 
Jour. * 


go 


2 
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in ankee- to. gelen the nature of this 
fal more thoroughly; 1 fifted a pound of 
galls reduced to powder, through a coarſe. 
hair ſieve, put it into a glaſs veſſel, and 

poured upon it a kanne (3 pounds) of pure 
water: after it had ſtood four days and 


nights, Guring which time it was frequently 
* „„ 
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ſtirred about with a glaſs tube, I trained 
off the tincture , which was clear and of 
the colour of white wine. I afterwards 
poured it back again into the ſame veſſel, 
tied ſome brown paper over it, and placed 
it in the open air. This was done in June. 


After a month had elapſed, I inſpected my 
infuſion, and found it covered over with a 


thick mould, but without any ſediment. 
It did not taſte ſo aſtringent as before, but 
was more acid. I then replaced it in its 
former fituation, covered over, as before, 
with paper. Upon examining it again five 5 
weeks afterwards, I found at the bottom a 
ſediment about two fingers thick, a tough 
mould at the top, and that the aſtringent 
taſte was entirely gone. Still, howeyer, it 
ſtruck a black colour with martial vitriol, 
1 filtered the ſolution, and expoſed it again 
to the open air: towards autumn, the 
greater part of it was evaporated, but the 
remainder contained a good deal of ſedi- 


* If hot water be uſed, or the minture be digeſted, the tinQure 
is always turbid ; I therefore learnt from this circumſtance to em- 
ploy Fold water, and to ſet it by in a cold place. 


ment. 
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ment. I now put the whole of what my 
infuſion had depoſited, together, and poured 
ſome cold water upon it: after it had ſettled 
to the bottom, I decanted this water, and 
poured upon the ſediment as much boiling 
water as was neceſſary to diſſolve it; then 
filtered the whole, and evaporated the yel- 
Jowiſh brown ſolution in a gentle heat; by 


Which means the falt was thrown down 
partly in the form of a ſine ſand, and partly 
in the form of radiated cryſtals. It was of 
à grey colour, and though 1 repeated the 
ſolution and cryſtallization ſeveral times, 1 
| a not make ir hier. 


N 357 1 j 


4. UI. 

Thie falt has the following properties: 
10 It has an acid taſte, efferveſces with chalk, 
and colours the tincture of litmus red. 
20 Half an ounce of it requires for its entire 
ſolution 3-4 of an ounce of boiling water; 
but as ſoon as the ſolution begins to grow 
cold, it becomes thickened by the forma- 
tion of ſmall cryſtals. The ſame quantity 
requires as much as 12 ounces of cold wa- 

ter 
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tet for its ſolution, 30 It diſſolves very 
readily in ſpirit of wine, of which, when 
| boiling” hot, an equal quantity in weight is 
ſufficient for the purpoſe ; but if cold ſpi- 
rit be uſed, half an ounce of the ſalt will 
require two ounces of the ſpirit. 4 When 
put into a crucible in the open fire, it is 
ſoon acted upon, melts with an agreeable 
odour, leaving a hard coal which is with 
difficulty reduced to aſhes. 5% If it be ſub- 
jected to the fire in a retort, it firſt melts, 
| yields an acid phlegm, but no oil; and at 
laſt there comes up a white ſablimate, 
which remains fluid as long as. the neck of 
the retort is hot; but which afterwards 
ſhoots into cryſtals. A good deal of coal 
is found at the bottom of the retort. This 
ſablimate has pretty much the ſame taſte 
and ſmell as the falt of benzoin, is ſoluble 
both in water and ſpirit of wine, turns the | 
tincture of litmus red, and, what is remark- 
able, precipitates metals from their ſolutions 
of different colours, and with martial vi- 


triol, ſtrikes a black. 62 A ſolution of this 
falt i in water gives a dark green colour to a 
ſolution 
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ſolution of gold, and makes it depoſit by 
degrees a brown powder, | y which. is gold re- 
vived. 7% A ſolutien of ſilver is rendered 
brown, and depoſits in the warmth a grey 
powder, which is ſilver in its metallic ſtate. 
89 ſolution of meteury is precipitated of 
an orange yellow. 9 A ſolut ion of cop - 
pes yields a brown ſediment. 10% A ſolu- 
tion of martial vitriol becomes black, and 
the. greater: the quantity of water in; which 
it is diſfolved, the blacker the mixture is. 
119 Acetated lead is precipitated of a white 
calour. 129 Biſmuth. gives a lemon co- 
loured. precipitate. 130 The acid of mo- 
lybdzna becomes of a dark yellow, without 
any. precipitation. 149 Platina, zinc, the 
acid of arſenic, tin, cobalt, and the __ 
of manganeſe, undergo no ebange. 159 
Solutions of calcareous earth, magneſia, 
argill, and terra ponderoſa, are not decom- 
poſed; but a grey precipitate, in very con- 
ſiderable quantity, is obtained from lime- 
water. .16% By treating it with nitrous 
acid in the uſua} manner, the ſalt of galls 
is converted into the ſaccharine acid. 


6. IV. 
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The white — which is obtained | 
from the acetated lead by the ſalt of gals, 
may be decompoſed again by the vitriolic 

acid, whereby the ſalt of galls may be re- 

covered in its former purity. Now, as the 

infuſion of -galls, likewiſe precipitates the 

acetated lead, I expected I ſhould have been 
able to procure this ſalt by a ſhorter me- 
thod; hut in this I was difappointed. For, 
upon decompoſing this precipitate with vi- 
triolic acid, I obtained my infuſion of galls 

again with its original aſtringent taſte. | 

If Falls be diſtifled with a ſtrong heat, 

there comes-over at firſt an acid phlegm, of 

no unpleaſant ſmell, without any oily mat- 
ter; and afterwards a volatile ſalt, like that 
which is obtained in the diſtillation of. the 
falt of -galls itſelf, and which, upon exa- 
mination, ſhows exactly the ſame properties. 
Hence it may be inferred, that the ſalt muſt 
have pre-exiſted-in the infuſion of galls, al- 


though it cannot be obtained from it by the 
common method of cryſtallization z owing 


to a gummy, or ſome other kind of matter, 
with 


EL = | 
with which it is ſo intimately united, as not 


to be ſeparable but by an internal motion or 
| fermentation. f 


II. OBSER YATIO Ns 
| ON THE 


PREPARATION OF MAGNESIA 


FROM EPSOM 8A LT; 
By Cn. W. SCHEELE. 


1* this operation it is well known di a 


double decompoſition takes place; for 
the vitriolic acid of the Epſom ſalt, in con- 


ſequence of a greater affinity, unites with the 
vegetable fixed alkali, whilſt the fixed air, 
which is thus diſengaged from the alkali, 
Joins. itſelf to the magneſia. The neutral 
falt, viz. the vitriolated vegetable alkali, 
which is thus produced, is commonly 
thrown away, as it is ſeldom called for, and 
is moreover rendered j impure by an admix- 
ture of muriated vegetable alkali owing to a 


portion 
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portion of muriated magneſia, which the 
Epſom Salt always contains. A fimilar de- 
compoſition muſt alſo take place, when the 
magneſia is diſſol ved in the marine inſtead 
of the vitriolic acid, with this difference only 
that in this operation muriated vegetable 
alkali is produced, a neutral falf” which is 
likewiſe of little uſe. In like manner, if 
Epſom ſalt and common falt, both previouſly 
diſſolved in water, be mixed together; the 
vitriolic acid leaves the Epſom falt to unite 
with the mineral alkali, whilſt the muriatic 
acid unites with the magneſia: thus we have 
a ley which conſiſts of the vitriolated mineral 
alkali or Glauber's ſalt, and muriated mag- 
neſia. Now, before we proceed to the pre- 
cipitation of the magneſia, we may take the 
advantage of ſeparating the Glauber's alt 
from the mixture by cryſtalliſation, which 
ſucceeds very readily, if the operation be 
performed in the winter time; but, what 1s 
very remarkable, cannot be brought about 
in the ſummer, whatever method be em- 
ployed. The proceſs is to be conducted in 
the following manner. Twelve pounds, far 

inſtance, 
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inſtance, of Epſom ſalt and fix pounds of 
common falt are to be diſſolved in twenty- 
ſeven pounds of boiling water in a tinned 
kettle, ſo that not more than @ pint of water 
be evaporated during the ſolution : The 
lixivium 1s then. to be filtered whilſt hot 
through a«clean cloth, and ſet by i in a cold 
place, where the thermometer is at leaſt 
three degrees below. zero. In the courſe of 
a couple of days a confiderable quantity of 
Glauber's falt will be found cryſtallized. 
The ſaline liquor is then to be poured off, 
the cryſtals'are to be waſhed, with a little 
cold water, and this water is to be added to 
the mother ley. The weight of the Glau- 
ber's alt when it is well dried, is generally 
equal to that of the common ſalt. From 
ſix pounds of the latter 1 obtained five 
poutds and a half of the former, when the 
cold was three degrees below the freezing 
point; and another time, when the cold was 
much more intenſe, I obtained from the 
fame quantity of common ſalt, ſeven pounds 
and three quarters of Glauber's ſalt. 


By repeated ſolution in' water and cryſtal- 
lization; 


la 3 
lization, this glauber's falt, if a perſon 
chuſes to be at the trouble (which how- 


ever does not ſeem to be neceſſary, ſince it is 
only uſed as a medicine) may be purified 
from a ſmall admixture of Epſom and com- 
mon ſalts, which are always contained in the 
water of cryſtallization. The remaining 
mother-ley is to be poured to the firſt lixi- 
vium, which now. conſiſts for the moſt part 
of muriated magnefia, is to be diluted with 
more water, and during the boiling, to be 
precipitated with an equal quantity, or twelve 
pounds of white potaſhes, that have 'been 
previouſly diſſolved in water and filtered. 
As for the reſt, the proceſs 1 is to be conducted 


in the manner directed by the Swediſh Phar- 
macopœia. | 
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IV. ON THE NATURE OF A PECULIAR 


EARTH IN RHUBAR BE; 


4 


By * SCHEELE. 


1 ſeparate the earth from the Rhubarb, 


it muſt be reduced to a courſe powder, 
and infuſed in warm water. The mucila- 


ginous matter is thus diffolved, and the earth, 
being diſengaged, falls to the bottom. The 
yellow water is then to be poured off, and 
ſome freſh water added to it, and ſtirred about. 
The earth, which is ſpecifically heavier than 
the fibres of the root, ſettles firſt to the bot- 
tom, .and the. yellow water containing the - 
ſmall particles of the root, muſt then be 
poured off. This is to be repeated till the 
depoſited earth becomes white and pure. 
From fourteen ounces of the root I have ob- 
tained two ounces of this earth when dried. 

This earth burns in the fire, Jeaving be- 
hiad 2-3 of atrated calcareous earth. The 


vitriolic 


(35 JJ | 
vitriolie acid has no. ſenſible action upon 
it: yet, if this acid be boiled with an equal 
quantity of the earth, and twenty parts of 
water, and afterwards be filtered and evapo- 
rated, a ſelenite is depoſited; he remaining acid, 
however, is ſtill, for the moſt part uitriolic; 
but if it he ſaturated with cauſtic volatile 
alkali, the ammoniacal falt thus formed, 
precipitates. lime water. I therefore con- 
cluded, that the vitriolic acid muſt have ſe - 
parated ſameyhat, of an hitherto unknown 
acjd from this garth. I boiled this earth 
with vegetable. alkali, and-filtered the ley, 
Which, at fir appeared. to be nowiſe al- 
tersda i but upon ſaturating it with the ni. 
trous acid, and :enpelling the fixed air from 
this regenerated. nitte by boiling, I found, 
that the lime water 'was copiouſly precipi- 
tated· The precipitate: did not efferveſce 
with acids. I. therefote lixiviated the re- 
maining earth, and poured a little nitrous 
aeic upon it, which efferveſced with it, and 
diſſolxed about a fourth part: the remainder 
would not diſſolve, and was the earth of rhu- 
2 unaltered. With. falt of tartar the ſo- 
3) D 2 lation 
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lution yielded aErated calcareous earth. I 
now poured ſome alkaline ley upon the re- 
maining earth, boiled it, and filtered the ſo- 
lution. I alſo poured nitrous acid again up- 


on the remaining earth. What this acid did 
not diſſolve, I boiled again with freſh ley: 
(L added to this remaining earth about an 
equal quantity of alkali at each boiling) de- 


canted the ley, and poured nitrous acid upon 


the reſiduum. I repeated this proceſs twice 
more, until the earth was entirely decom- 
poſed. A fortnight afterwards I found a 
quantity of cryſtals in this ley, which 1 
waſhed with cold water. Now as one of the 
component parts of this earth; viz. the cal. 
careous earth, was preſent in the nitrous acid, 
the other muſt neceſſarily be in the cryſtals. 
A portion of theſe cryſtals was decompoſed 
in a red hot crucible, and there remained be- 
hind an alkali united with fixed air. They 
were entifely neutralized, but precipitated 
lime- water, and the precipitate was a rege- 
nerated earth of rhubarb. I diſfolved one 
part of this neutral ſalt in marine acid, 
and another part in nitrous acid; aftet 
C54; ſome 
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ſome hours there was depoſited in both ſo- 
lutions a quantity of ſmall, very acid cryſ- 


tals, which precipitated lime water, and when 
expoſed to the fire left behind an alkali. Here 
could not but recogniſe the ſalt of wood for- 
rel (oxalis acetoſella, Lin.) The earth of Rhu- 
barb is therefore a true neutral ſalt, which, how- 
ever, is totally inſoluble in water, and which 
conſiſts of the acid of ſorrel and calcareous 
earth. 1 cannot conceive how Mr. Model 


can ſay that the acid contained in this carth 
of rhubarb is the vitriolic *. 


Entdeckung des Seleniten in der Rhabarber,Prierſburgh 1774. 
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k V. a PURE AND PERFECT RE 


or 


T UNGSTEN AND MY BEN; 


* By Ma. RUPRECHT ® in a Letter to BARON BORN. 


THE experiments by which the pureſt 
and moſt perfect reguli may be obtained 
from Tungſten and Molybdæna, are ſo cu- 
 Fions and intereſting, that you muſt be glad 
to hear that they have ſucceeded with me and 
my induſtrious. pupil Dr. Tondy, a Neapoli- 
tan gentleman. 

No chemiſt, as far as I know, can hitherto 
boaſt of having obtained from either of theſe 
minerals a perfect and well fuſed regulus; 
for in moſt of the reductions which were 
attempted before, there were only procured 
ſome very ſmall grains like poppy ſeeds, 
greateſt part of which, as we found to be the 
caſe in ſome of our experiments, were pro- 


bably nothing but granules of glaſs or ſcoriæ. 


Superintendant of the mines, and teacher of chemiiry at 
OR | in Upper . | 
Our 
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Our reguli, however, though the quantity 
of calx employed was but ſmall, were equal 
in ſize to large lentils, of a globular form, 
and cloſe texture. 

The tungſten which we made uſe of was 
what is called the tin ſpar of Schlackenwald, 
which, after being reduced to a fine powder, 
was digeſted with aqua tegia in a boiling 
heat, as long as any Pruſſian blue was preci- 
pitated from the ſolution by adding phlo- 
giſticated volatile alkali; thus we obtained 
in the inſoluble reſiduum a deep yellow co- 
loured ſalt of tungſten free from iron; whereas, 
if we had vitrified the tungſten with fixed 
alkali, and afterwards decompoſed and pre- 
cipitated the deliqueſcent glaſs by the ni- 
trous acid, according to d' Elhujart's method, 
we ſhould not have i it ſo pure and 
free from iron. 

This yellow (alt of tungſten is deprived of 
its colour both by the common and phlo- 
giſticated fixed alkali, and becomes white; 
but in a red heat it does not part with 1 its 
acid, being only changed to an orange-yel- 
low: in like manner, the white calx of nou 
ſten remains unaltered in' a red head, and 

D 4 ſome 
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ſome parts of it ſnine like mother of 
pearl. 
We reduced tlic veto ſalt of tungſten at 
one time with the white, and at another time 
with the black flux, and procured by « each 
method ſeveral looſe reguli, like ſmall ſhot; 
but we obtained the largeſt and beſt reguli, 
by that method, which I make uſe of for 


reducing manganeſe, and by which we ſoon 


_ procured a regulus, upon which an Engliſh 
file made no impreſſion, and which was not 
attracted by my ſtrong magnet, which, though 
it i is ſo ſmall as ſcarcely 'to weigh a dram, is 
nevertheleſs capable of lifting | up _— 16 
| ounces of i iron. 

We placed in a large Heſſian crucible, 
filled three parts full of charcoal duſt, four 
ſmall crucibles, in which we ſtuck ſome 
pieces of charcoal cut into a conical ſhape, 
making an opening in the middle of them 
to receive the mixture, which was moiſtened 
with linſeed or olive oil; we then covered 
the top with a ſmooth flat piece of charcoal, 
ſurrounded the ſmall crucibles thus diſpoſed 


with charcoal-duſt, with which we alſo filled 
the remainder of the large crucible to about 


8 
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an inch, and, laſtly, we ſpread over this 
a layer of powdered calcined bones. The 
large crucible was then placed upon. a pot- 
ter's tile, which ſerved for a pedeſtal, in a 
forge, provided with double bellows, and 
expoſed to the blaſt at about a ſpan's diſtance 
from the mouth of the forge, the forge being 
cloſed by three crooked potter's tiles. placed 
one upon the other, and the crucible itſelf be- 
ing covered up about a hand's breadth with 
large lumps of charcoal. As ſoon as the char- 
coal began to grow red hot, the blaſt was ſlowly 
applied, and kept up at the ſame rate for three 
quarters of an hour, being only puſhed briſkly 
during the laſt half hour; and thus we ob- 
tained, in all the four crucibles, reguli, 
vrhich in the two hinder crucibles, that were 
further from the blaſt, and out of the focus, 
were ſmaller and leſs compact. They are 
exactly of the colour of the lighter ſort of 
pyrites, of a compact and granulated texture, 


and in their fracture of a luſtre which reſem- 
bles moſtthat of ſome of the deep yellow cop- 


per pyrites. They are ſomewhat malleable, 
but leſs ſo than zinc; they are not attracted 
but 
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by the magnet: they are almoſt as ſoft as 
| biſmuth, being eaſily ground upon a com- 

mon whet-ſtone. As ſoon as we ſhall have 
procured ſome more, we ſhall inveſtigate its 
properties further, both in the fire and with 
acids, and ſend you an account of the 
ſame. PR 5 
For obtaining the regulus of molybdæna, 
we took the Schlackenwald quartz which is 
intermixed with molybdæna, and ſeparated 
the molybdæna from it as well as we poſſibly 
could. After reducing it to a fine powder, 
I moiſtened it a little, and rubbed it for a 
day and a half in a glaſs mortar with ſome 
well cryſtallized vitriolated tartar; and af- 
terwards lixiviated it thoroughly with hot 
water: the edulcorated powder, with about 
ſix parts of ſtrong nitrous acid, was then 
diſtilled twice in a tubulated retort (the 
acid aroſe in the form of dark brown 
vapours, and gave a yellow colour to the 
mixture) the reſiduum was afterwards ex- 
poſed to a red heat; and, laſtly, the ſalt of 
molybdzna was ſeparated from the filiceous 


earth by boiling water. The milk-white 
| and 
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and turbid ſolutign was then evaporated to 
dryneſs, and the white powder, which upon 
being rubbed with flowers of ſulphur only 
became ſomewhat darker, was treated in the 
manner uſed for the reduction of tungſten, 
except that inſtead of four there were only 
three ſmall crucibles placed in the large one, 
and expoſed to the blaſt for an hour and an 
half; On examining the veſſels when they 
were cooled, we were rewarded for our pains 
by ſome very fine reguli, the largeſt of which 
were equal in ſize to a great lentil. One of 
the crucibles in which a ſmall portion of the 
falt of molybdæna was mixed with oil, reſin, 
and a little charcoal duſt, -had in one part 
of its inner ſurface a filver-like ſplendour, 
whilſt the part immediately next to this 
was of a violet tinge, and the ſolution of 
the ſalt, upon adding to it the volatile 
phlogiſticated alkali, gave a light blue vio- 
let-coloured precipitate, The reguli are 
externally of a lead colour, internally of 
a granulated texture and colour like ſteel, 
and of a faint luſtre; notwithſtanding they 
are very compact, they are very brittle and 

ſoft 
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ſoft, reſiſting the ' whetſtone till leſs than 
the regulus of tungſten, and leaving upon it 

a blackiſh ſtain. - They are not attracted my 
the magnet. | 

We ſhall aſcertain the remaining proper- 
ties of theſe reguli on ſome other occaſion, 
being at preſent engaged in attempting the 
reduction of Uranite* ; and, after ſeparating 
the iron, which the Pechblende contains in 
great abudance, I have no doubt that I ſhall 


ſacceed in extractin g from it a peculiar ſe- 
mi- metal. a 


* Profeſſor Klaproth of Berlin, the diſcoverer of this new me- 
tallic ſubſtance, has fince denominated it more properly Uranium. 
. Chem. Ann. part 4, 1790. We intend to give a fall account of 
Mr, Klaproth's experiments on this ſubject, in the next number. 
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vi. EXPERIMENTS 


oN rar 


FUSION oF PLATINA; 


1 Br Ms. WILLIS, or LONDON *. 


Mx. WILLIS offers his experiments 


to the public with a view to promote 
further reſearches into the properties of this 
extraordinary metal, and in hopes, that by 
rendering the method of fuſion better known, 
he may induce others to purſue the object 
ſo far as to be the means of diſcovering me- 
thods of making it malleable. It was the 
appearance of "ſucceſs in Mr. Nowell's two 
firſt experiments that engaged him totry the 
following proceſſes ; and he hopes they are 
deſcribed fo plainly, that any gentleman may 
readily perform the ſame, who has been 
accuſtomed to the common operation of fu- 


From the memoirs of the Literary and Philoſophical Society 
of Mancheſter, vol. 3, 1790. 
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flons. He profeſſes that he is almoſt a 
ſtranger to what has rea/ly been done on 
the Continent, having heard ſo many con- 
tradictory accounts; and that he has not 
availed himſelf of any thing that has hitherto 
been performed. The experiments were 
generally conducted in the preſence of ſeveral 
gentlemen of veracity and experience in 
chemiſtry. The great price which platina 
bears in London has prevented him from 
n more operations of the kind. 


- 


EXPERIMENT * 


Mr. Nowell having mixed one ounce of 
platina with a flux of nitre, ſand and borax, 
after three hours expoſure to a conſiderable 
degree of fire in a wind furnace, ſigns of fu- 
ſion were perceived in the maſs in general, 
and ſeveral globules, larger than 1 had ever 
ſeen before, appeared in different parts of the 
vitreous flux; of theſe, the largeſt were 
near the middle and top of the maſs, and there 


was much leſs appearance of fuſion at the 
bottom. | 


EXPERIMENT 
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EXPERIMENT II. 


On ſeeing the above product, it occurred 
to me, that if a bed of charcoal powder 
was put into the crucible to the height 
of one fourth part, and the charge of pla- 
tina, &c, put on it, it would be expoſed 
to a greater heat. I therefore defired Mr. 
Nowell to mix one ounce of platina, with half 
an ounce of nitre and half an ounce of glaſs 
of phoſphorus, to put the mixture on a bed 
of charcoal in the crucible, and to keep it 
three hours in the fire, which he did, and 
produced one maſs completely fuſed, that 
weighed about one drachm, beſides ſeveral 
ſmaller maſſes. 


ExPERIMENT III. 


As I had made ſeveral unſucceſsful at- 
tempts to melt platina by itſelf, I was re- 
ſolved to try if it could be done by mixing 
one ounce of borax without any charcoal 
at bottom; but after three hours I found. 
only a coheſion, not a perfect fuſion; there 
were only ſmall globules near the upper * 
face of the maſs. 
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with one drachm of alkali of tartar, two 
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EXPERIMENT IV. 


I bruiſed the cohering maſs of the laſt 
experiment and mixed one drachm of alkali 
of tartar, two drachms of borax powder, and 
one drachm of charcoal powder with it, put 
it on a bed of charcoal powder, and continued 
it three hours in the fire, and thus produced 
a perfect fuſion of the whole platina; half a 
drachm only of the original ounce being 
wanting. The ſpecific gravity of this was 
taken and proved to be 15.353. It was ſent 
to different poliſhers and lapidaries, but was 
ſo hard that it ſpoiled their tools : it is not 
highly poliſhed, and i is much paler than ſteel, 
but not ſo white as filver. 


EXPERIMENT V. 
I mixed one ounce of platina in grains 


drachms of borax powder, and one dtachm 
of charcoal powder, and put the mixture on 
a bed of charcoal duſt in the crucible ; and 
as I had obſerved ſomething of an incipient 
fuſion when the crucible had been in the 
fire rather more than half an hour, I expoſed 


it one hour and a half, and obtained A perfect 


. fuſion, 


1 1 

fuſion. The fuſed maſs was in tw¾o parts. 
The deficiency of weight of platina thus fuf-. 
ed was. half a drachm. I did not preſerve 
the whole of the charcoal, but obtained from 
what was ſaved near twenty grains cf un- 
fuſed platina, which 1 ſuppoſe were diſperſed 
too far from the, power of- the fire to be 
melted. The ſpecific gravity. of this parcel 
of fuſed platina was 16.8; 


EXPERIMENT VI. 


I wrapped up one ounce of platina in a 
piece of white paper to prevent any diſper- 
ſion of its particles, and placed it on a bed 
of charcoal, coverin 8 all the paper withthar- 
coal powder, and in two hours obtained a 
perfect fuſion, with the loſs of only a. few 
grains of the metal. The ſpecific gravity of 
this melted platina was 15. 704. The dif- 
ference of ſpecific gravity between the pla- 
tina in this and the former experiment, 
might probably ariſe from cavities in the 
latter, as I have ſince frequently found ſe- 
veral cavities in parcels I have melted. The 


| maſs in experiment fourth was not bro- 
ken. | 
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preſſure on its ſurface. 
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The ſurfaces of thoſe fuſions made with 


fluxes are brighter than thoſe melted per ſe, 
and for obvious reaſons, viz. becauſe the 


metal in the latter caſe has a more uneven 


\ 


ExXPERIMENT VII. 


Two ounces of platina were melted ac- 
cording to the laſt proceſs in two hours, 
with very little loſs of weight. Dr. Pearſon 
was preſent at this operation, and indeed in 
moſt of theſe experiments ſome prrivu was 
* 1 with me. 

Dr. Pearſon obſerves, 1 ſaw Mr. Willie 

« fuſe two ounces of platina, which he ſaid 
he procured from Mr. Woulfe, who had 
« purified it by boiling it in the matine acid. 
„The mode of fuſion was by placing the 
««-platina, wrapped in paper, in the middle 
„f a crucible, of about three inches wide, 
* on a bed of charcoal-powder. The char- 
* coal was ground 1n a coffee-mill; the heat 
Was as intenſe as could be oem in his 


furnace. 


11 put,” ſays Dr. Pearſon, ** five hun- 
„ dred grains of platina which had not 
oy 3 6c been 


t #3 
« been, purified, into the middle of finely 
% powdered and ſifted charcoal, in acrucible 
« of about four inches wide, therefore at 
« leaſt one inch wider than in Mr. Willis's 
« experiment, and gave it as great a heat as 
« I could well produce for near two hours 
« in my melting furnace: at the end of 
_ « which time I found my platina only ag- 
« olutinated. The fire in this experiment 
9 appeared to have been, according to Mr. 
% Wedgwood's clayr pieces, in ſeveral parts 
*«-of the crucible from 1659. 10 1759 of his 
* pycometer. The ſpecific gravity, taken by 
60 Mr. Moore in the pre ſence of Mr. Willis, 
4 Mr. Henry, jun. and my ff vas 1 


EExrrainNr VIII. 
Mr. Elegy junior, a young chemiſt of 
great promiſe,” brought to me a piece of the 
coaleſced maſs, mentioned above in Dr. 
Pearſon's 'remarks, and I melted it per ſe 
upon à bed of charcoal in two hours, in a 
degree of heat of 140 to 150 of Mr. Wedge- 
woods pyrometer, but in a ſmaller crucible 
than the Doctor uſed. Dr. Pearſon took this 

E 2 fuſed 


2 } 
ſuſed piece and expoſed it to the heat of a 
forge upon a thick plate of hammered iron, 
and in a white heat it became evidently in a 
beginning ſtate of fuſion, in which ſtate u pon 
the hot © anvil it was flattened by the bam- 


mer, but eracked like caſt iron. The Doe- 
tor ſent the other moiety of the five hundred 


grains that were ' agglutinated, mentioned 
under experiment ſeventh, and deſired me 
to try to fuſe it in the ſame ſized crucible 
he had uſed, but the operation failed. It 
was tried a ſecond time, on account of the 
laſt operation being ſhortened a quarter of 
an hour, but with no better ſucceſs. -- On 
the third trial it was put in a ſmaller cru- 
cible, and ſtill the operation failed. There 
was a ſtrong agglutination, but not a perfect 
fuſion. The conjecture of the cauſe of this 
failure will be mentioned hereafter. 

Mr. Henry, junior, was preſent at all the 
operations mentioned under experiment 
eighth, and Wedgwood's  pyrometer pieces 


were put into each crucible to aſcertain the 
degrees of heat. 


In 


1 1 

In this and all the experiments before 
mentioned, the fire was not remarkably. ſtrong, 
but in feeding it with coke, care was taken 
that it never burnt ſo low as to fall much 
below the upper part of the inverted cruci- | 

ble, and no fuel was added, which had not 5 
been previouſly heated on the iron plate ; 
which covered the furnace. The pyrome- 
ter piece indicated 1609 in the laſt opera- 
tion that miſcarried, and in the other two 
the fire was at leaſt 1400 to eee 2:2: 0 


EXPERIMENT IX. As 4 48 


One ounce of platina was placed « on a bed 
of pulveriſed Welch coal, in the ſa me man- 
ner as in the former experiments with char- 

coal, and an uniform fuſion was in an hour 
and a half effected. It muſt be obſerved that 
in all theſe operations the time of the continu- 
ance of the crucible in the fire was computed 
from the time it began to be red hot until 
the laſt charge of coke. 

By ſeveral experiments made fince the 
aboye, I have found that platina i is capable 
of beginning to melt ſo as to form a ſmooth 
E 3 ſurface 


[ 4] 
ſurface in 136"; and to be in perfect fuſion 


ad 1 50. I tried the malleability of the maſs 
fuſed in experiment fifth, and with a mo- 
derate blow with the hammer very little im- 
preſſion was made, but with a few heavier 
ſtrokes it broke into two pieces. The grain 
was cloſe and reſembled that of fractured 
ſteel, but ſomewhat duller. I treated in the 
ſame manner the maſs melted per ſe in ex- 
periment ſixth, and with the ſame effect, 
and the grain was perfectly ſimilar. On fil 
ing this latter piece, it was found very hard, 


and — a r un nearly as bright 
n 


EXPERIMENT x. 


Vir b. Nowell who was preſent at many of 
the operations, defired me to try whether 
platiria would not melt on a bed of pow- 
deted clay or bone aſhes. I filled a cruci- 
ble zbout one fourth part with calcined bone 
aſhes in powder, and put one ounce of pla- 
tina wrapped up in paper on it, and expoſed 
it for two hours to the greateſt heat I'could 

produce; but the platina was not melted, 


only 


g 1 1 
only a coheſion had taken place; part of the 
bone aſhes near the platina at the top, was 
converted into a white enamel, but in the 


lower part of the crueible, the bone aſhes 
were only a ſpungy maſs. 


nassen XI. 


I diſſolved half an ounce of platina in 
twenty-four ounces of aqua regia and ob- 
tained a ſolution by digeſtion in heat; a pre- 
cipitate was made by a ſaturated ſolution 
of ſal:ammoniac, which precipitate, when 
dried, weighed half an ounce. This was 
put on a bed of charcoal in a crucible, and 
in half an hour's time it was cracked, and 
all the precipitate was loſt in the fire. 


ExPERIMENT XII. 


One ounce of platina was bruiſed, and diſ- 
ſolved more readily than in the former ex- 
periment in twenty-eight ounces of aqua 
regia, This ſolution was precipitated with 
a ſolution of ſal ammoniac, and after drying 
the precipitate, I took one-fourth part of it 
and added half a pint of water, and ſtirred 
E 4 them 


4 


them well with a ſtick; and then ſaturated i it 
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with dry. volatile alkali. 


The liquor was 


filtrated from it, and the powder being dried. 
was put on a bed ofwcharcaal powder, and 


expoſed for two hours to the fire, as in the 
former experiments. I obtained only thirty- 
one grains of fuſed platina: fifteen of which 


vere in five larger globules, the e in 
very ſmall ones. 471 


Exrzn IMEX T XIII. 
The other three parts of the precipitate 


prepared in the laſt ex periment, were treated 
in the ſame manner with dry volatile alkali, 


and I endeayoured to melt it upon a bed of 


charcoal, but could only obtain ſmall glo- 
bules after the application of an intenſe heat 


for two hours. Theſe globules were pow- 


dered and mixed with one drachm of borax, 


one drachm of alkali of tartar, and one 
' drachm of charcoal: a very ſmall quantity 


of charcoal powder was at the bottom of 
the crucible, and in two hours 1 obtained a 


complete fuſion. There was one large but- 
ton which weighed one hundred and ſixty 


4 grains 


| 


LY 1 | 
grains, and ſeveral ſmall globules, ſome of 
which were ſointermixed with the vitreous 
flux that they could not be weighed. - The 
ſpecific. gravity of this was 23.4, it was 
very cloſe. grained, d had no n. but 
was not malleable. | 


| ExPERIMENT XIV. 


As 1 had melted the platina in the laſt 
experiment with a flux, and only a little 
charcoal at the bottom of the crucible, I 
tried to melt it without any flux, but with 
a ſmall quantity of charcoal. The platina 
was wrapped in paper and juft covered with 
charcoal, and (as in all the former experi- 
ments) an inverted crucible ſerved inſtead of 
a cover. In two hours time I obtained a 
complete fuſion. I repeated this experi- 
ment two or three times, and always fuſed 
the platina, ſo that I think it extremely pro- 
bable, that in the three operations I made to 
fuſe Dr. Pearſon's platina and failed, there 
was too much charcoal added at the bottom 
of the crucible. 1 have alſo obſerved in one 
of my experiments for fuſing platina by it- 
ſelf, 


* 


MS cn. © 
ſelf, that it continued in a fluid Rate for 
more that five minutes after the crucible. 
was taken from the fire, for on breaking the 
crucible, it was perfectly fluid, and ran like 
melted lead on the floor of the laboratory. 
I tried to melt another parcel of platina in 
grains, ſent to me by Dr. Pearſon, but the 
crucible falling from the ſtand after it had 
been in the fire half an hour, there was only 
an adhefion. This adheſive maſs was bruif- 
ed, and treated as in the laſt experiment, and 
it melted in two hours. Its ſpecific gra- 
vity was 14.65, but there were ſeveral cavi- 
ties found in it when broken, and it was 
the whiteſt of any of my ſpecimens. 


ExPERIMENT XV. 


_ As all the experiments made by me were 
done in one furnace, and the degrees. of fire 
employed were very little above 160 of 
Wedgwood's pyrometer, I tried to melt 
ſome platina per ſe in another furnace, which 
produced a confiderably greater degree of 
heat; in my firſt experiment, in one hour 
and a half my crucible was melted. flat, and 

the 


[9] 

the plating loſt in the clinkers and aſhes, 
which were thrown away. 
1 made another experiment, and though 
1 did not keep the fire ſo ſtrong, yet the 
upper crucible was partly melted, and by its 
preſſure cracked the bottom one, and the 
contents were again diſcharged among the 
aſhes and clinkers: theſe, next day, were 
carefully - examined, and where any ſmall 
globules of platina could be traced among 
the clinkers, thoſe were ſaved as well as the 
aſhes, and were very eaſily melted into a 
flag. A button of platina was found at the 
bottom of the crucible, which weighed 
near three parts of the whole weight that 
was put in, but it was of a dull colour. 
Finding that inverted crucibles, in an in- 
tenſe fire, were improper, I have ever fince 
uſed flat covers to them. 


ExPERIMENT XVI. 


Hearing very lately, that in France pla- 
tina had been melted eaſily with glaſs of 
phoſphorus firſt, and afterwards by itfelf, and 


that it was rendered malleable by this pro- 
ceſs, 
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ceſs, I put half an ounce of [glaſs of hob 
phorus i in powder, to one ounce of platina, 
and after two hours expoſure to a ſtrong. 
beat there was only a ſtrong adheſion, not a 
complete fuſion. The maſs was bruiſed and 
put into a crucible with very little char- 
coal at bottotn, and in two hours there was 
a perfect fuſion. It was not malleable, and 
_ broken was coarſe grained, and had 
ao, apparent cavity. The ſpecific e 


was only 12.3. 


* 


EXPERIMENT XVII. 

One ounce of platina was mixed with 
only two drachms of glaſs of phoſphorus, 
but after two hours of very ſtrong heat, 
there was only an agglutination. The maſs 
Was afterwards bruiſed and put into a cruci- 
ble, with a little charcoal at bottom, and a 
complete fuſion was effected in two hours. 
This was not more malleable than the laſt, 
and on breaking it, it was finer grained than 


that i in the laſt ex periment, but the ſpecific 


gravity Was only 13. 89; although there were 


-. 


no cavĩties diſcovered. 


There 


[-- 68. 3; 

There were five different ſorts of platina 

in grains uſed in theſe experiments, one of 

Mr. Nowell s, two ſorts of Dr. Pearſon" 8, 
and two of my own. 
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| Exysnr MENT XVI . 


As the platina uſed after the 1 


expetiment was different from that of my 
own uſed before, and the fifteenth not being 


ſucceſsful, I repeated the latter with the 


ſame platina as uſed in thoſe experiments, 
and in two hours fuſed it. It had a ſmooth 
ſurface, and when broken had no cavities; 
the ſpecific. gravity was 16.13. This was 
melted. in the furnace which drew the 
ſtrongeſt, - as were all the 'experiments:from 
the fourteenth. The fuel was placed a lit- 
tle above the cover of the crucible; and a 
vacancy between the draught-hole being 


left, the fire was prevented from being t too 
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vn. ON THE DISTILLATION OF | 
ARDENT SPIRITS ra CARROTS; 


By Da. HUNTER any Ma. HORNBY or YORK®. 


OX: ton and eight ſtoneofcarrots; which, 
after being expoſed to the air a few days 


to dry, weighed one hundred and ſixty ſtone, 


and meaſured forty-two buſhels, were waſh- 
ed, topped, and tailed; by which they loſt in 
weight eleven ſtone, and in meaſure ſeven 
buſhels; and being then cut, were. boiled 
with-the' proportion of twenty-four gallons 
of. water to one · third of the above quantity 
of carrots, until the whole was reduced to a 
tender pulp, which was done in three hours 
boiling, From this pulp the juice was 
eaſily extracted by means of a preſs, and two 
hundred gallons of juice were produced from 
the whole. This juice was boiled again with 
one pound of hops five hours, and then cool- 


* From the Tranſactions of the Royal Society of Edinburgh, 
vol. 2. 1790. 
ed 


+ I ob 
ed to 669 of Fahrenheit, and fix quarts of 
yeaſt being added, it was ſet to ferment. 
The ſtrong fermentation laſted forty- eight 
hours, during which time the heat abated 
to 587 of Fahrenheit; twelve gallons of 
unfermented juice, which had been reſerved, 
were then heated and added to the liquor, 
the heat of which was thus raiſed again to 
669, and the fermentation was renewed for 
twenty-four hours more, the air of the brew- 
houſe being all this time at 469 and 449. 
the liquor was now tunned, and continued 
to work three days from the bung; and, laſt- 

ly, it was diſtilled, and the firſt diſtillation 
was rectified next day without any addition. 
The produce was twelve gallons of ſpiritz*. 
The refuſe of the carrots weighed forty- 
eight Rone, which added to the tops and 
tails, made proviſion for hogs, belide the 


waſh from the ſtill, which meaſured one 
hundred and fourteen gallons. 


A ſample of theſe ſpirits, which was ſent along with the pa- 
per, was examined by Dr. Black, Dr. Hutton, and Mr. Ruſſell, 
and they found that it reſembled a corn ſpirit, in flavour, but that 


it was equal to a corn ſpirit of the beſt kind, and that it was a proof 
ſpirit. 


From 


1 64 ] 

From this experiment, which was made 

by Mr. Hornby, Dr. Hunter draws the fol- 
lowing compariſon between the diſtillation of 
carrots and that of grain: | 
Twenty tons of carrots, which will make 
two hundred ney of OS ſpirits, may be 
bought for 161. 
Eight quarters of nn or rather mate- 
rials for diſtillation, conſiſting of malt, 
wheat, and rye, may be bought for 161. and 
will alſo yield two * e of _ 
ſpirit. 

The refuſe from the carrots will be nine 
hundred and fixty ſtone, which, at one 
penny per ſtone, will ſell for 41. | 

The refuſe, or grains from the malt, &c. 
will be fixty-four buſhels, each buſhel about 
three ſtone, which, at one- png per ſtone, 
will ſell for 16s. 

The doQor, however, ſuppoſes that the 
manufacturing of the ſpirit from carrots 
may be attended with more expence, than 
the manufacturing of it from malt; but 


imagines that the greater value of the re- 
fuſe may compenſate for that expence, and 
that 


65 1 
that the ſaving of corn for other purpoſes, is 
an object worthy of attention and encourage- 


- + « 
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1 is at the requeſt of ſeyeral perſons who 
have been informed of our proceedings, 
that we lay before the public an account of 
the different experiments we have made 
with phoſphorated calcareous earth. Mr. 
Donadei brought with him from Spain ſe- 
veral ſpecimens, which were collected in the 
province of Eſtremadura, and for the firſt 
account of which we are indebted to Mr. 


® From the Annales de Chimie. tom. 7. 1790. 
Vol. I. No. 1. 8 Prouſt 
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Prouſt *. After diſpoſing, of ame to Mr. 
Daube nton, and other mineralogiſls i in Paris, 
he reſerved the reſt for a courſe of experi- 
ments, which he undertook with * Pel- 
letier. 
As we had g other intention at firſt but 
to convince ourſelves that the phoſphoric acid 
exiſted in abundance in this ſtone, we con- 


ſumed the greateſt part of it in the prepara- 


tion of phoſphiorus ; and when we SHITTY 
determined on JR an analyſis of it, 


the eee we were e deürous of mak- 
ing: ſo that the reader will not meet with 


? 
Te C 
cute c our inquiries, at fall length. 27 
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ſuch a ſeries of experiments as might 


been expetied, had. we been. able o | 


* 
75 71898 


* 


mulls 2460 3W 8 11. > -u l. 
5 Phoſphoratd calcareous earth, c- 


6 


ee cording to Mr. Prouſt, is Of a whittth 
« colour, uniform, pretty compact, but not 


6 Bac enough to aride fire with. ſteel. 'ORE 


F4 17 705 
18. 922. 


* Letter from Mr. Prouſt to Mr. VArcet, in the J ournal de Phy- 
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' Þ, of OR Rn 
«.gccurs. dn i ſtrata frequently interſected 
e with pure quartz, and theſe rata pre- 
+4 ſent to; vie an aſſemblage of hbees which 
e are flat and adhere cloſe together, and ger 
« gerally run in a vertical direction, but are 
«ſometimes .intlined in ſuch a manner as 
to appear here and there ſomewllat wedge- 
«;ſhaped in theiriarrangement.” | to el 
To this deſeription we may add, that in 
al the fpecimens we have ſeen; we have ob- 
ſerved in the upper-prrts6f' the ſtratum, a 
mammillated appearance; and this is the 
reaſon! that, in the fractute perpendicular to 
the ſtrata; we diſtinguiſh a (kind of) feſ- 
toon, which is the more ſtriking, as the 
ſtone is always in this part, opake and ſtrĩi- 
ated, even in thoſe pieces which ate the moſt 
ſparry. 55 10 20 
This ſtone is aknioft always türed "with 
a yellow, and ſometimes a reddiſh ochre.” In 
one of our ſpecimens, there are diſcernable 
in the quartz, which interſects the ſtone 
throughout, ſome ſmall pyritaceous, metallic 
grains, which we ſuſpe& to be phoſphorus 
combined with iron. There is alſo in an- 
F 2 pee?! other 
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Prouſt *. After diſpoſing. of ſqme to Mr. 
Daubenton, and other mineralogiſis in Paris, 
he reſerved the reſt for a courſe of experi- 
ments, which he undertook with Mr. Pel- 
letier, p | 
As we had no other intention at firſt but 
to convince ourſelves that thephoſphoric acid 
exiſted in abundance\in this ſtone, we con- 
ſumed the greateſt part of it in the prepara- 
tion of phoſphorus ; and when we afterwards: 
determined on publiſhing an analyſis of it, 
ere was not enough left for all 


TEE 


the experiments we were defirous of mak- 
ing: ſo that the reader will not meet with 
ſuch a ſeries of experiments as might .havg 
i 4 OF CER EPYTESICE - a 4/1 11475 21 1 
been expected, had we been able to proſe. 
Ze enen maZ 
cute our inquiries at full length. 
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A. * Phoſphorated' calcareous earth, ac- 

« cording to Mr. Prouſt, is of a whitfh 
7 5 | . „ 

colour, uniform, pretty compact, but not 
hard enough to ſtrike fire with ſteel. It 


een 


3 ; A 4.40 Þ 
Letter from Mr. Prouſt to Mr. d&'Arcet, in the Journal de Phy- 
ſique for April, 1788. e 11? me © 
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8 
«.gccurs. n i ſtrata frequently interſected 
e with a pure iquartzy and theſe Mrata pre- 
+ ſent to vie an afſemblage of Rbres, which 
« are flat and adhere cloſe together, and ge 
« nerally run in a vertical direction, but are 
c ſometimes inclined in ſuch a manner as 
«« to appear here and there'ſornewhat wedge- 
*:ſhaped in theiriavrangement,” i to el 
Jo this deſeription we may add, that in 
all the fpecimens we have ſeen; we have ob- 
ſerved in the upper: parrv ef the ſtratum, a 
mammillated appearance; and this is the 
reaſon that, in the fractute perpendicular to 
the ſtrata, we diſtinguiſh a (kind of) feſ- 
toon, which is the more ſtriking, as the 
ſtone is always in this part, opake and ſtrĩi- 
ated, even in thoſe pieces which ate the moſt 
Sos Hos S997 0, LOI EC 21 
This ſtone is almoſt always mixed with 
a yellow, and ſometimes a reddiſh ochre.” In 
one of our ſpecimens, there are diſcernable 
in the quartz, which interſects the ſtone 
throughout, ſome ſmall pyritaceous, metallic 
grains, which we ſuſpect to be phoſphorus 
combined with iron. There is alſo in an- 
F 2 ES other 
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aids part of the fame ſpecimen, 1 black 
ſhining ſubſtance, which is not inflam- 
a aer ſeems to: * an 1 hn. 
nates. 


ſigns of being luminous; with a poliſhed 
blade of iron, rays: of light may be diſ- 
tinctly perceived. Indeed, pencils of light 
may be obtained in a dark place, by ſimply 
rubbing together two . of PRES : 
ed calcareous earth. 

C. Phoſphorated avi; earth, re- 


| duced to a very fine powder, does not decre- 


pitate in the fire, but burns gently with a 
beantiful light, the yellowiſh green colour 
of which produces the fineſt effect: but if it 
be only coarſely powdered, and thrown upon 
a coal which is glowing hot, a ED 
then takes place. 

D. When this ſtone has onee loſt its 
phoſphoceſeency, i it never recovers it again. 
Mr. Prouſt endeavoured to reſtore to it this 


property, by keeping it under water. We 
bave expoſed it, with the ſame intention, 
for 


1 6 1 


for ſeveral days to the ſun; oe without de- 
ceſs. 


bon. eondugser of the electrical fluid. 
Ats ſpecific gravity, according. to Mr. 


Brifſon, who nee it for'us, is, - 2 
: oft 033000; . 0. dr. gra. Pie 
17. When dry — — 223% 0 
Cubic inch — — © x 

Cubic foot — — 1% 1 
of. When wet — — 28684 PROT Ko 

'Cubic inch —— 4 

Cubic foot '— — b „ 


& cubic foot ablorbe of water 3 K (rr 

F. This native phoſphorated 8 
ous earth has no ſenſible taſte, notwithſtand- 
ing that it contains about one per cent. of 
muriated calcareous: earth. We were con- 
vinced of this by boiling 1200 grains in diſ- 
tilled. water, filtrating the liquor, and eva- 
porating it to dryneſs. |. Thus we obtained a 
ſaline deliqueſcent reſiduum, which we 
found, upon analyſing it, to be muriated 

lime. The ſtone jitſelf loſt by this lixivia- 
tion eleven grains, and ſtill retained its 
phoſphoxeſcent property. This experiment 
** ewt that the phoſphorated calcareous 
1 ** earth 


E. Phoſphorated eee arth is 2 


IE 


„ of 


earth is not ſolubles ib aby ſenſible * in 
diſtilled water. 
G, Phoſphorated — 
poſed tg the hlo pipe: oi ther ond piece of 
charcoal, et lin a platina ſpon πνifthethe 
three fluxes, .- ſuch! as botgx;.ſalifodeefiand | 


microcoſmic falt, was riot converted into a 
tranſparcht vitreous globule, nor did it en- 
6 | ter into fuſion when heated by-itſelf.” Yet 

Þ Mr. Prouſt ſays, that when it is heated. till 


- It becomes. white it melts, without inne. 
ſcence, into a white enamel. 6 10 du. 
3 WF? 1 

4125 4 i DAG 3 125 14 5 


bod Wy * n 6. 11. Nett £19263 2 | 
A.  -Phoſphorated'caleardous earth den g 
put into a crucible and expoſed tô che fire 
for the: ſpace of an hour, loft its >hofptiore- 
ſcent property. It loſes alſo two per cent. 
of its weight; and if the ſtorie Warte 
contain iron, it comes out of the fire bf a 
roſe volour. In another experiment, we ex- 
poſed three hundred grains of the ſtone, in 
a crucible, to the heat of a forge? for the 
ſame length of time; and found that it 
loſt only ſix grains of its weight: we then 
lixiviated 


Ex} 
Uaiviated it well with diſtilled water, pour- 
ed:offithe liquor from it, and dried it tho- 
raughly in the flre. On weighing it, we 
ſound it equal to two hundred and eighty- 
eight grains. From the filtered liquor we 
obtained, by evaporation, a ſaline reſiduum, 
which was ſomewhat deliqueſcent, and 
weighed between nine and ten grains. We 
ſatisfied ourſelves, by different experiments, 
that this product conſiſted of three grains of 
muriated, and fix grains of aerated calcare- 
ous earth. It is eaſy to conceive that the 
calcareous earth recovered its fixed air dur- 
ing the evaporation ;, we may therefore aſſert 
that the phaſphorated calcaregus earth does 
not contain, aboye two grains per cent. of 
aerated calcareous earth. 
B. On diſtilling three hundred grains of 
phoſphorated calcaredus earth, with an ap- 
ae provided with mercury, we obtain- 
ed about fix inches of a gas, which preci- - 
pitated lime water, and ſeemed to be a mix- 
ture of flred and common air. The reſi- 
duum had l6ſt only fix grains in weight, ; 
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. In another experiment, we diſtilled 
the ſame quantity of the Ronein a water ap- 
paratus ; the product was the ſame, namely, 


a very ſmall quantity of fixed air mined with 
a little common air. . > 4tinis 


. 
. 


[The remainder of this Paper vil be girenia we 1 


ber. | $8 
. WY . ' , 


IX. | EXPERIMENTS AND dnavariunt 


ON THE 


DISSOLUTION OF METALS IN ACIDS, 
| ANP THEIR PRECIPITATIONS; | 


VITE AR ACCQUNT or 


A new compound Acid Menſtruum, uſeful in ſore 
technical e operations of parting metals from ſilver, 


Br JAMES KEIR, Eſq. F. K. 85% 


N this paper Mr. Keir relates two ſets of 
experiments; one, ſhewing the effects 
of compounding the vitriolic and nitrous acids 


* Philoſophical tranſaQions for 1790, part 2, 


" as 8 = 5 
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in ; dſeotving metals; and the other deſcribing 
ſome curious appearances which occur in the 
precipitgtion of filver from its ſolution in ni- 
mut acid by i ir, and by ſome other ee. 


— 


Paxar 1, $ 1. 


E 72 of compounding the vitriolic and nitrous 
acidt pen the di ſolution of metals *, 


N O two ſubſtances, lays. the author, are 


more frequently in the hands of chemiſts 
and artiſts than vitriolic acid and nitre; 
yet 1 have found, that a mere mixture of 
theſe, when ET concentrated, poſſeſs pro- 
perties which neither the vitriolic acid nor 
the nitrous, of the ſame degree of concentra- 
tion, have ſingly, and which could not eaſily 
be deduceda priori, by reaſoning from our pre- 
ſent knowledge of the theory of chemiſtry. 

Having found by ſome previous trials, 
that a mixture compoſed ofnitre, diſſolved . in 
oil of vitriol, was capable of diſſolving ſilver 
war and copiouſiy, while it did not affect 


®-'To prevent any confuſion of terms, Mr. Keir confines the 
word ſolution to expreſs the ſubſtance diſſolved, together with its 


. and the word diſſolution to denote the act of diſſolving. 
| cop pe T, 


if 74 4 
copper, iron, lead, , rogulus of obalt, Bold, 
and platina; I conceĩved that 4t- might be 
uſeful in ſome caſes of the pattim of filver 
from copper, and the other metals above. 
mentioned; and having alſo obſerved, that 
the diſſolving powets of the mixture of vi- 
triolic and nitrous acids, varied greatly\.in 
different degrees of concentration and phlo- 

giſtication“, I thought an inveſtigatio! of 
theſe effects might be a ſabje& fit for philo- 

ſophical chemiſtry, and might tend t. o illuf- 

trate the theory of the didbtadion of 1 etals 


in acids: with theſe views T as dhe fal- 
Towing experiments. 10 5 enn. 517 


© * # : _— % +43 #F\. 
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Exren ihrn, . 2 5 3 
I put into a long neck d retort, the con- 
tents of which including the neck, were 
1400 grain meaſures, 100 grain meaſures of 
oil of vitriol of the uſual denfity at which, it 
is prepared i in Englund, i. e. whoſe ſpecific 


* By the terms phlogiſtication and aephlogitication of acids, 
Mr. Keir wiſhes it to be underſtood, that he only means to expreſs 
certain ſtates or alterations induced in them by the addition of 


inflammable and metallic bodies, &c. wit hout any regard _— 
ever to theory 


oravity 


% 


gravity. is to. Mat of water as 1,844, to 1, 
and toοh̊nd of pure and clear nitre, which 
was them diſſolved in the acid by the heat of 
A water bath 'Torthis mixture 100 grains 
of ſtandard ſilver wert added; the retort was ; 
ſet in atnator-hath, inl which the: water was 
madei to Haif and a pneumatic apparatus was 
applied to catch en en 1 —— 
Arbe bool n 

The ſilver PING to diſſolve, ad the ſo- 
dase Mae of a purple or violet colour. 
No air was thrown into the inverted jar, ex- 
cepting a little of the common air: of the re- 
tort, bye means of the rennen which it 


and from ſome nitrous fumes which eee 
in the retort, and which having afterwards 
condenſed, occaſioned. the water to riſe along 
the neck of the retott, and mix with the 
ſolution. The remaining ſilver was then 
ſeparated and weighed, and it as found that 
39 grains had been diſſolved; but probably 
more would have been diſſolved if the opera- 
tion, had nat —— by the water 
ruſhing! into the retort. 


„ ExPERIMENT 
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— 8 two — grains 


one hundred grains of nitre, previouſly dif. 


any production of air or gas. The ſolution 
| which was of a violet- colour, having been 
poured out of the retort while -warm (for 


76 ] 


ExPrERIMENT: 11. 


— 
* oy 1 -z ER 
4 


\\ 


of ſtandard filver were added to àa mixture vf 


ſolved in two hundred grain-meaſures: of oil 
of vitriotl; and in this ſolvent: ninety-two 
grains of the ſilver were diſſolbed, without 


with ſo large a proportion of nitteg ſurh 
mixtures, eſpecially after having diſſolved 
ſilver, are apt to congeal with ſmall degrees 
of cold) in order to ſeparate the undiſſolved 
filver from it, and having been returned into 
the retort without this ſilver I poured two 


hundred grains of water into the retort, upon 
which a ſtrong efferveſcence*took place be- 
tween the ſolution arid the water, and 3 100 


grain-meaſures of nitrous gas were thrown 


into the inverted jar. Upon pouring two 


hundred grains more of water into che retort, 
fix hundred grain-meafures of the ſame gas 


were expelled, ' Further additions of water 


en no more gas; neither did the ſilver, 
* when 


E 9 3 
when afterwards added to this diluted ſolu- 
tion, give any ſenſible · efferveſcence, or ſuf- 


fer a cam loſs of weight than two — 


Exrzn tent III. 


In the ſame apparatus, one hundred grains 
of ſtandard filver were expoſed to a mixture 
of thirty grains of nitre diffolved in two hun- 
dred' grain-meaſures of oil of vitriol; and in 
this operation eighty grains of ſilver were 
diſſolved, while at the ſame time 4500 grain- 
meaſures of nitrous gas were thrown into the. 
inverted jar. When the undifſolved filver was 
removed, two hundred grains of water were 
added to the ſolution „which was of a violet- 
colour, and upon the mixture. of the two 
fluids an efferveſcence happened ; but only 
a few bubbles of nitrous gas were then ex- 
pelled. 


ExrzzIM ENT IV. 
In the ſame apparatus one hundred grains 


of ſtandard ſilver were expoſed to a mixture 

of two hundred grain-meaſures of oil of vi- 

trio], two hundred grains of nitre, and two 
hundred 


I 1 ; 
hundred grains of water ; and in this opera- 
tion twenty grains of the fil ver. were dif. 
ſolved n any, Emile erpiſtion of air ot 
ga . 

Nin was next expoſed to the ſame mixture 
of oil of vitriol and nitre, in the ſame appa- 
ratus, and in the ſame circumſtances, care, 
being always. taken to add more metal than 

could be diſſolved, , that by weighing the re 


mainder, the quantity capable of, being diſ- 
ſolved might be found, as had been done 


with the experiments on. filver :- 25 the reſults 
were as follow : . 5 * 


= 
. * 1 * a * 1 Sz 


2 <6 5 e eee 
ExrERINMENT V. ö 


No tin was diſſolved nor calcined by the | 
mixture in the proportion of two hundred 
grain-meaſures of oil of vitriol to two hun- 
dred grains of nitre, nor by another mixture in 


the proportion of two hundred grain-mea- 
ſures of oil of vitriol to one hundred and 


* Mr. Keir . in theſe experiments the copper con- 
tained in the ſtandard filver gave a reddiſh colour to the ſaline maſs 
which was formed in the ſolution, and ſeemed to be a calx of cop- 

per interſperſed through the ſalt of ſilver. This was all the-differ- 


ence he could perceive between the enen of pure ad, ftandard 
filver diſſolved in this acid. 
fifty 


fifty grains of nitre, and conſequently no 
g85 was ee in either inſtance. 


313113. 


Exynnmant vi. 


lh 217% I! 


hundred grain - meaſures of oil of vitriol and 
one hundred grains of nitre, the tin began 
ſoon to be acted upon, and to be diffuſed 
through the liquor; but · no extrication of 
gas appeared until the digeſtion had been con- 
tinued two hours in boiling water; and then 
it took place, and gave a frothy appearance 
to the mixture, which was of an opaque 
white colour, from the powder of tin diffuſed 


among it. In this experiment the quantity 
of tin thus calcined was ſeventy· three grains, 


and the quantity of nitrous gas extricated 


during this action on the tin, was 8500 


grain-meaſures. Then, upon pouring two 


hundred grains of water into the retort, a 


a freſh efferveſcence took place between the 
water and the white opaque maſs, and 4600 
grain-meaſores | of aitrous gas were thrown 


into the inverted receiver. | | 
18 Ex PE- 


With a mixture in the proportion of 0 
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ExrkRIM ENT VII. 


With a mixture in the proportion of 1009 
grain-meaſures of oil of vitriol to thirty 
grains of nitre, thirty grains of tin were diſ- 
ſolved or calcined, and the nitrous gas; which 
began to be extricated much ſooner than in 
the laſt mentioned experiment, with a larger 
proportion of nitre, amounted to 6300 
grain-meaſures. Water, added to this ſolu- 
tion of tin, did not produce any efferyeſ- 
CECnce. 


ExeexmMenT VIII. 


With a mixture in the proportion of two 
hundred grain-meaſures of oil of vitriol, two 
hundred grains of nitte, and two hundred 
grains of water, one hundred and thitty-three 
grains of tin were acted on with ar effer- 
veſcence, which took place violently, and 
produced 6500 grain-meafures of nitrous 
gas. | 

The ſeveral mixtures above-mentioned, in 
different proportions of nitre and oil of vi- 
trio], did by the help of the heat of a water- 
bath 


_ 


81 1 


bath, calcine mercury into a white or greyiſh 
powder. Nickel was alſo partly calcined and 
partly diſſolved by thoſe mixtures. It was 
not perceived that any other metal was af- 
fected by them, excepting that the ſurfaces 
of ſome of them were tarniſhed. 

Theſe mixtures of oil of vitriol and ni- 
tre, the author obſerves, were apt to congeal 
by cold, thoſe eſpecially which had a large 
proportion of nitre. Thus, a mixture of 
1000 grain meaſures of oil af vitriol, and 


480 grains of nitre, after having kept fluid 


ſeveral days, in a phial not ſo accurately 
ſtopped, as to prevent altogether the eſcape 
of ſome white fumes, congealed at the tem- 
perature of 55% of Fahrenheit's thermome- 
ter; whereas ſome of the ſame liquid hav- 


ing been mixed with equal parts of oil of 


vitriol, did not congeal with a leſs cold 
than 45% The congelation is promoted 
by expoſure to air, by which white fumes 


riſe, and moiſture may be abſorbed, or by 


any other mode of flight dilution with wa- 
ter. 


Vol. I. No. 1. WS. Dilution 
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11 
Dilution of this compound acid with 
more or leſs water, alters conſiderably its 
properties, with regard to its action on me- 
tals. Thus, in its concentrated ſtate it does 
not act on iron; but, by adding water, it ac- 
quires a power of acting on that metal, and 
with different effect, according to the pro- 
portion of the water added. Thus, by add- 
ing to two meaſures of the compound acid, 
one meaſure of water, the liquor is render- 
ed capable of calcining iron, and forming 
with it a white powder, but without effer- 
veſcence. With an equal meaſure of wa- 
ter efferveſcence was produced. With a 
larger proportion of water the iron gave alſo 
a brown colour to the liquor, ſuch as phlo- 
giſticated nitrous acid acquires from iron, 
or communicates to a ſolution of martial 
vitriol in water. 
Dilution with water renders this com- 
pound acid capable of diſſolving copper, Zinc, 
and probably thoſe other metals which are 


ſubject to the action of the dilute vitriolic 
or nitrous acids, 


F. II. 


TS 
8. II. 


New Proceſ for ſeparating Silver from hy 
per. 

The properties of this liquor in diſ- 
ſolving ſilver eaſily without acting on cop- 
per, have rendered it capable of a very 
uſeful application in the arts. Among the 
manufactures at Birmingham, that of mak- 
ing veſſels of ſilver plated on copper, is a 
very conſiderable one. On cutting out the 
rolled plated metal into pieces of the requir- 
ed form and fizes, there are many ſhreds, or 
ſcraps as they are called, unfit for any pur- 
poſe but the recovery of the metals, by ſe- 
parating them from each other. The 
eaſieſt and moſt economical method of part- 
ing theſe two metals, ſo as not to loſe either 
of them, is an obje& of ſome conſequence 
to the manufacturers. For this purpoſe, two 
modes were practiſed ; one, by melting the 
whole of the mixed metals with lead, and ſe- 
parating them by eliquation and teſting; 
and the ſecond, by diſſolving both metals in 
oil of vitriol, with the help of heat, and by 

G 2 ſeparat- 
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ſeparating the vitriol of copper by diſſolv- 
ing it in water, from the vitriol of filver 
which is afterwards to be reduced and pu- 
rified. In the firſt of theſe methods, there 
is a conſiderable waſte of lead and copper; 
and in the ſecond, the quantity of vitriolic 
acid employed is very great, as much more 
is diffipated in the form of volatile vitriolic 
or ſulphureous acid than remains in the 
cotnpoſition of the two vitriols. 

Some years ago, I communicated to an 
artiſt the method of effecting the ſeparation 
of filvet and copper by means of the above 


- mentioned compound of vitriolic acid and 


nitre ; and, as I am informed, that it is 
now commonly practiſed by the manufac- 
turers in Birmingham, I have no doubt, but 
it is much more economical, and it is cer- 


tainly much more eaſily executed than any 
of the other methods: for nothing more 


is required than to put the pieces of plated 
metal into an earthen glazed pan; to pour 


upon them ſome of the acid liquor, which 


may be in the proportion of eight or ten 
5 pounds 


TT WI 


pounds of oil of vitriol to one pound of 
nitre; to ſtir them about, that the ſurfaces 
may be frequently expoſed to freſh liquor, 


100? to 200? of Fahrenheit's ſcale. When 
the liquor is nearly ſaturated, the filver is 
to be precipitated from it by common falt, 
which forms a luna cornea, eaſily reducible 
by melting it in a crucible with a ſuffi- 
cient quantity of pot-aſh ;. and, laſtly, by 
refining the melted ſilver if neceſſary, with 
a little nitre thrown upon it, In this man- 
ner the ſilver will be obtained ſufficiently 
pure, and the copper will remain unchanged, 
| Otherwiſe, the filver may be precipitated 
in its metallic ſtate, by adding to the ſolu- 
tion of ſilver a few of the pieces of copper, 
and a ſufficient quantity of water to enable 
the liquor to act upon the copper. 

The property which this acid mixture 
poſſeſſes of diſſolving ſilver with great faci- 
lity, and in conſiderable quantity, will pro- 
bably render it an uſeful menſtruum in the 
ſeparation of filver from other metals; and 
as the alchemiſts have diſtinguiſhed the pe- 

G 3 culiar 


and to affiſt the action by a gentle heat from 
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culiar ſolvent of gold under the title of 
aqua regis, a name ſufficiently diſtinctive, 
though founded on a fanciful alluſion; ſo 
if they had been acquainted with the pro- 
perties of this compound, they would pro- 


bably have beſtowed on it the appellation 
of aqua reginæ. | 


8. III. 


0 bange of Properties communicated to the 


Mixture of vitriolic and nifrous Alis, 2 
Phlogiſtication. 


THE above-deſcribed W acid, 


may be phlogiſticated in different methods, 
of which I ſhall mention three. 


| Firſt. By digeſting the compound acid 
with ſulphur, by means of the heat of a 
water bath: the liquor diſſolves the ſulphur 
with efferveſcence, loſes its property of 
yielding white fumes, and if the quantity of 
ſulphur be ſufficient, and the heat ap- 
plied be long enough continued, it exhibits 


red nitrous vapours, and aſſumes a violet co- 
lour. 


Secondly, 


" I 

Secondly, If, inſtead of diſſolving nitre in 
concentrated vitriolic acid, this acid be im- 
pregnated with nitrous gas, or with nitrous 
vapour, by making this gas or vapour paſs 
into the acid, this compound will be phlo- 
giſticated, as it contains not the entire ni- 
trous acid, but only its phlogiſticated part, 
or element, the nitrous gas, without the pro- 
portion of pure air neceſſary to conſtitute 
an acid. 'This impregnation of oil of vi- 
triol with nitrous gas, or nitrous vapour, 
was firſt deſcribed, and ſome of the proper- 
ties of the impregnated liquor noticed, by 
Dr. Prieſtley . 

Thirdly, By ſubſtituting nitrous ammo- 
niac inſtead of nitre in the mixture with oil 
of vitriol. 

The compound prepared by any of theſe 
methods, but eſpecially by the firſt and ſe- 
cond, differs conſiderably in its properties 
with regard to its action on metals, from 
the acid deſcribed in the firſt ſection. It 
has been obſerved that the latter compound 


* See Experiments and Obſervations on Air, vol. ui. p. 129, and 


G4 has 


217, 


- 


3 | 
has little action on any metals, but ſilver, 
tin, mercury, and nickel, On the other 
hand, the phlogiſticated compound - not 
only acts on theſe, but alfo'on ſeveral others, 
It forms with iron, a beautiful rofe- coloured 
ſolution, without application of any artifi- 
cial heat; and in time a roſe- coloured ſa- 
line precipitate is depoſited, which is ſolu- 
ble in water, with a conſiderable efferveſ- 
cence. It diſſolves copper, and acquires 
from this metal, and alſo from regulus of 
cobalt, zinc, and lead, pretty deep violet 
tinges. Biſmuth, and regulus of antimony, 
were alſo attacked by this pl. logiſticated 
acid. 

To aſcertain more exactly the effects of 
this phlogiſticated acid on ſome metals, 1 
made the following experiments, with a li- 
quor prepared, by making nitrous gas paſs 


through oil of yitriol during a confiderable 
time. 


EXPERIMENT I. 
To two hundred grain. meaſures of the 


oil of vitriol, | Impregnated with nitrous gas, 
pu 


” FF FAY 
put into a retort with a long neck, the ca- 
pacity of which, including the neck, was 
1150 grain meaſures, I added one hundred 


immerſed the mouth of the retort in water, 
under an inverted jar filled with water, to 
catch the gas which might be extricated. 
The acid began to diſſolve the ſilver with 
efferveſcence, without application of heat ; 
the ſolution became of a violet colour, and 
the quantity of nitrous gas received in the 
inverted jar, was 14700 grain meaſures, 
Upon weighing the filver remaining, the 
quantity which had been diſſolved, was 
found to be ſeventy grains. When water 
was added to the ſolution, an efferveſcence 


appeared, but only a very ſmall quantity of 


gas was extricated. By means of the wa- 


ter, a white ſaline powder of filver, ſoluble 
in a larger quantity of water, was precipi- 
tated from the ſolution. The ſolution of 
filver, when ſaturated and- undiluted, con- 
geals readily in cool temperatures, and, when 
diluted to a certain degree with water, gives 
foliated cryſtals. 

ExpE- 


and forty- four grains of ſtandard ver, and 
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has little action on any uta, but aver, 
tin, mercury, and nickel. On the other 
hand, the phlogiſticated compound - not 
only acts on theſe, but alſo'on ſeveral others, 
It forms with iron, a beautiful roſe coloured 


ſolution, without application of any artifi- 


cial heat; and in time a roſe-· coloured ſa- 
line precipitate is depoſited, which is ſolu- 
ble in water, with a conſiderable effet veſ- 
cence. It diſſolves copper, and acquires 
from this metal, and alſo from regulus of 
cobalt, zinc, and lead, pretty deep violet 
tinges. Biſmuth, and regulus of antimony, 
were alſo attacked by this pl logiſticated 
acid. 

To aſcertain more exactly the effects of 
this phlogiſticated acid on ſome metals, I 
made the following experiments, with a li- 
quor prepared, by making nitrous gas paſs 


through oil of vitriol during a confiderable 
time. : 


EXPERIMENT J. 


? 


To two hundred grain. meaſures of the 
oil of vitriol, | Impregnated with nitrous gas, 


PR 


"TT 43 
put into a retort with a long neck, the ca- 
pacity of which, including the neck, was 
11 50 grain meaſures, I added one hundred 
and forty- four grains of ſtandard Aver, and 
immerſed the mouth of the retort in water, 
under an inverted jar filled with water, to 
catch the gas which might be extricated. 
The acid began to diſſolve the ſilver with 
efferveſcence, without application of heat; 
the ſolution became of a violet colour, and 
the quantity of nitrous gas received in the 
inverted jar, was 14700 grain meaſures, 
Upon weighing the filver remaining, the 


quantity which had been diſſolved, was 


found to be ſeventy grains. When water 
was added to the ſolution, an efferveſcence 


appeared, but only a very ſmall quantity of 


gas was extricated. By means of the wa- 


ter, a white ſaline powder of filver, ſoluble 
in a larger quantity of water, was precipi- 
tated from the ſolution. The ſolution of 
filver, when ſaturated and undiluted, con- 
geals readily in cool temperatures, and, when 
diluted to a certain degree with water, gives 
foliated cryſtals. 
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EXPERIMENT II. 
In the ſame apparatus, and in the fame 
manner, one hundred grain meaſures of this 
impregnated oil of vitriol were applied to 
iron. An efferveſcenee appeared without ap- 
plication of heat, the ſurface of the iron ac- 
quired a beautiful roſe- colour, or redneſs 
mixed with purple: and this colour gradu- 
ally pervaded the whole liquor, but diſ- 
appeared on keeping the retort ſometime 
in hot water. Notwithſtanding a confider- 
able apparent efferveſcence, the quantity of 
air expelled into the inverted jar, was only 
four hundred grain meaſures, of which one 

quarter was nitrous, and the reſt phlogifti- 
cated. The folution was then poured out 
of the retort, and the iron was found to have 
loſt only two grains in weight. The ſolu- 
tion was returned into the retort without 
the iron, and two hundred grains of water 
were added to it; upon which a white 
powder was immediately precipitated, which 
re- diſſolved with great efferveſcence. When 
2000 grain meaſures of nitrous gas had been 
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expelled into the inverted jar, without ap- 
plication of heat, the retort was placed in 
the water- bath, the heat of which rendered 
the efferveſcence ſo ſtrong, that the liquor 
boiled over the neck of the retort, ſo that 
the quantity of gas extricated could not be 
aſcertained. 


ExPERIMENT III. 


In the ſame manner eleven grains of 

copper, were diſſolved in one hundred grain 

meaſures of impregnated oil of vitriol. The 

ſolution was of a deep violet colour, and at 
laſt was turbid. The quantity of nitrous 

gas expelled into the inverted jar, during the 
operation, was 4700 grain meaſures. When 
the copper was removed, and two hundred 
grains of water were added to the ſolution, 
an efferveſcence took place, 1700 grain 
meaſures of nitrous gas were expelled, and 
the ſolution then acquired a blue colour. 


EXPERIMENT IV. 


With the ſame quantity of impregnated 
oil of vitriol, tin was reduced in weight ſix- 
teen 


1 92 J 

teen grains: the liquor acquired a violet co- 

a lour, became turbid by the ſuſpenſion of the 

calx of tin, and 4100 grain meaſures of ni- 

trous gas were extricated without heat, and 
4900 with heat. | | 


ExPERIMENT V. 


Mercury treated in the ſame manner, form- 
ed a thick turbid liquor, which was rendered 
clear by adding unimpregnated oil of vi- 
triol. The liquor ſoon afterwards acquired 
a purple colour, the mercury ſunk to the 
bottom, in the form of a white powder, and 
the purple liquor, when a ſolution of com- 
mon ſalt in water was added to it, ſhowed no 
ſigns of containing mercury in a diſſolved 
ſtate. 5 
The nitrous gas with which the oil of vi- 
trio] is impregnated ſhews no diſpoſition to 
quit the acid by expoſure to air; but on 
adding water, -the gas is expelled ſuddenly 


with great efferveſcence, and with red fumes. 
Thus, 


ExPpE- 


EL Wy = 
ExetximentT VI. 


Upon adding two hundred and forty grains 
of water, to ſixty grain meaſures of impreg- 
nated oil of vitriol, 2, 300 grains of nitrous 
gas were thrown into the receiver; but as 
the action of the two liquors is inſtantane- 
ous, the quantity of gas expelled from the 


retort before its neck could be immerſed in 


water and placed under the receiver, muſt 
have been conſiderable. The whole of the 
gas, however, was not extricated by means 


of the water, for the remaining liquor diſ- 


ſolved five grains of copper, while eight 


hundred meaſures of nitrous gas were thrown 


into the retort. 


From the preceding experiments, Mr. 
Keir deduces the following facts: 


I. That a mixture of the vitriolic and ni- 


trous acids in a concentrated ſtate, has a pe- 


culiar faculty of diſſolving filver copiouſly. 
2. That it acts upon, and principally cal- 


cines tin, mercury, and nickel (the latter of 


which, however, it diſſolves in ſmall quan- 


tity) and that it has little or no action on 
other metals. nd 


3. That 
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3. That the quantity of gas produced 
while the metal is diſſolving is greater, re- 
latively to the quantity of metal diſſol ved, 
when the proportion of nitre to the vitriolic 
acid is ſmall, than when it is large; and 
that when the metals are diſſolved by mix- 
tures. containing much nitre, and with a 
ſmall production of gas, the ſolution itſelf, 
or the metallic falt formed in it, yields 
abundance of gas when mixed with water. 

4. That dilution with water renders the 
concentrated mixture leſs capable of diſſolv- 
ing ſilver, but more capable of acting on other 
metals. J 

5. That this mixture of highly concen- 
trated vitriolic and nitrous acids, acquires a 
purple or violet colour when phlogiſticated, 
either by addition of inflammable ſubſtances, 
as ſulphur, or by its action on metals, or by 
very ſtrong impregnation of oil of vitriol 
with nitrous gas *. 


* Mr. Keir obſerves, that Dr. Prieſtley has noticed this colour 
communicated to oil of vitriol by impregnation with nitrous gas or 
vapour, and alſo the efferveſcence produced by adding water. See 
Experiments and Obſervations, vol. 3, p. 129 and 217. 

6. That 


1 


6. That this phlogiſtication was found to 
communicate to the mixture the power of 
diſſolving, though 1 in ſmall quantities, cop- 

| per, iron, Zinc, and regulus of cobalt. 

7. That water expels from a highly phlo- 
giſticated mixture of concentrated vitriolic 
and nitrous acids, or of oil of vitriol i impreg- 
nated with nitrous gas, a great part of its 
contained gas, and that, therefore, this gas 
is not capable of being retained in ſuch quan- 
tity by dilute as by concentrated acids. 

Water unites with the mixture of oil of vi- 

triol and nitre without any conſiderabl ef- 

ferveſcence. 5 


To theſe obſervations the author ſubjoins 
one other fact, viz. that when to the mix- 
ture of oil of vitriol with nitre, a ſaturated 
ſolution of common ſalt in water is added, 
a powerful agua regis is produced, capable 
of diſſolving gold and platina; and this aqua 
regis, though compoſed of liquors perfectly 
colourleſs, and free from all metallic matter, 
acquires at once a bright and deep yellow co- 
lour. The addition of dry common falt to 
the concentrated mixtures of vitriolic and 
| nitrous 
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nĩtrous acids produces an efferveſcence, but 


not the yellow colour; for the production 


of which, therefore, a certain proportion of 
water ſeems to be neceflary. 


(The ſecond part of this paper ſhall appear in our next number.) 


x. DISTILLATION 


OF THE 


WITE THE 
"IF RIOLIC ACID; 


Br Mzss. VAUQUELIN axp Bon-. 


N lookin g over Mr. Schurrer's diſſertation, 
entitled, Synthe/is Oxigenii experimentis con- 


I 


£ firmata, I was ſtruck with the following 


paſſage, which appeared to be new and inte- 


* * From the Annales de Chimie, Tom. 7, 1790. 
X reſting: 


SK + 

reſting: © Vitriolic acid, ſays the author, by 
te diſtillation with black manganeſe is ren- 
« dered capable of diſſolving gold, filver, 
« mercury, &c. eaſily and without effer - 
« yeſcence.” 

As this obſervation is contrary to what 
| has been aſſerted by many chemiſts, and as 
WE knew, moreover, that vitriolic acid, 
when digeſted, even in a gentle heat, with 
black manganeſe, extricates from this ſub- 
ſtance a great quantity of dephlogiſticated 
air; Mr. Bouvier and myſelf were induced 


bliſh; or overturn, what Mr. Schutrer had ad- 
vanced. 

That we might conduct the proceſs i in the 
ſame manner as the author of this pretended 
diſcovery did, we conſulted the work referred 
to by Mr. Schurrer; but here we met with 
as little information reſpecting the mode of 
preparing this dephlogiſticated acid, as in 


therefore under the neceſſity of performing 
the experiment the ſame as if we had been 
the inventors of it ; but before we fixed up an 
Vol. I. No. 1. H apparatus 


to try the experiment, with a view to eſta- 


Mr. Schurrer's own diſſertation. We were 
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1 
apparatus for this purpoſe, we took every 
ſtep that was likely to confirm Mr. Crell's 
aſſertion “, ſetting out upon this incontro- 
vertible principle, That in order to facili. 
te tate the combination of the baſis of the 
« dephlogiſticated air with the vitriolic acid, 
* the contact of light miſt be prevented as 
% much as poſſible, and only ſuch a degree 
* of heat applied as is neceſſary for vola- 
+ talizing the new formed acid.“ 

Accordingly, we put an ounce of the black 
calx of manganeſe, reduced to a very fine pow- 
der, into a long neckedglaſsretort, which was 
placed in a ſand-bath, and covered over with 
two or three folds of black paper; we then 
fitted to the retort a receiver covered over in 
like manner with black paper, and perforated 
with two holes, one for receiving a tube 
for the purpoſe of conveying the gas (if any 
ſhould be extricated) into an inverted jar 
placed in a tub of water, and the other for 
admitting a ſecond tube, open at both ends, 
in order to prevent any abſorption whilſt we 
ſhould be abſent from the operation, which 


Memoire fur le Manganeſe, Journal de Phyſique, 1789. 
Was 
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was to take up a conſiderable time. The 
junctures of the apparatus were ſecured with 
a luting, which the pretended dephlogiſti- 
cated vĩtriolic acid would not be able to attack. 
All theſe precautions being taken, we 
poured into the neck of the retort four 
ounces of vitriolic acid of the ſtrength of 70 
degrees by Mr. Beaume's areometer and of the 
temperature of 13 degrees above zero by 
Reaumur's ſcale; we then heated it for 24 
hours afterwards with great circumſpection, 
having previouſly taken care to ſtop up with 
a little wax, the upper orifice of the tube 
communicating with the atmoſpherical air, 
until there was liquor enough in the receiver 
to counterbalance in this tube, the reſiſtance 
from the water of the tub, into which the 
other glaſs tube was immerſed. 

This experiment laſted 48 hours. We 
ſaw the vitriolic acid paſs into the receiver 
in the form of white vapours, and we ob- 

tained 193 cubic inches of dephlogiſticated 
air. When, after the application of a 
ſtonger heat, nothing more was obſerved to 
come over, we ſuffered the'apparatus to cool 
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for 12 hours, and then took it to pieces; 
The manganeſe which remained in the re. 
tort appeared of three or four different co- 
lours, being green at the top, white in the 
middle, and of various ſhades of yellow at 
the bottom; it weighed two ounces, three 


drams, 16 grains; conſequently it had re- 


ceived an increaſe of one ounce, four drachms, 
thirty grains in weight, taking into the ac- 
count about one drachm and fourteen grains 
of vital air, which had been extricated from 
it. 


On being expoſed to the air, this ſub- 
ſtance attracted moiſture from i it, and loſt all 
its ſhades of colour, changing from a purple 
to a white: it was ſoluble, for the moſt part, 
in water; a proof that it was combined with 
the vitriolic acid in the ſtate of a vitriol of 
manganeſe. The ſolution reddened blue 
paper. | 
The vitriolic acid contained i in the re- 
ceiver was without either ſmell or colour ; ; 
it weighed three ounces, one drachm, fifty- 
four grains, ſo that it had gained in weight, 
four drams, ſeventy grains, including the 
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portion which remained in the manganeſe; 
this increaſe was owing to the humidity of 
the air that entered by the tybe which we 
left open every time we went away, to pre- 


yent any accident: it no longer gave ſeventy 


degrees by the areometer. 
When leaf-gold was put into this acid, 
it did not act upon it in the leaſt, either with 


or without heat. It had no effect upon filver 


| and mercury whilſt cold ; but upon apply- 
ing heat, we obtained ſome volatile ſulphure- 
ous acid,in the ſame manner as happens with 
the common vitriolic acid. | 


By uniting it with the vegetable fixed al- 


kali, a falt, exactly like the common vitrio- 
lated tartar, is produced. 

To obviate any objections which might be 
brought againſt us on account of the heat 
which is generated by this combination, and 
which might have been able to decompoſe the 
dephlogiſticated vitriolic acid, if any had been 
formed; we took ſome ſalt of tartar well ſatu- 
rated with fixed air, the quantity of which 
was ſufficient for abſorbing all the latent heat 


expelled from the vitriolic acid, and vege- 
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table alkali during the formation of the vi. 
triolated tartar; diſſolved it in fix times 
its weight of water, poured- ſome vitriolic 
acid upon it gradually, till it became 
ſaturated, and allowed the liquor to eva- 
porate ſpontaneouſly in the air, for fear 
the heat might otherwiſe occaſion ſome 
alteration. | 

From theſe experiments it follows, 

19, That vitriolic acid-diſtilled over the 
black calx of manganeſe in the manner 
above-mentioned, expels from this ſubſtance 
a great quantity of pure air. 29. That the 
vitriolic acid collected in the receiver does 
not differ at all from the common vitriolic 
acid. 3% That the manganeſe which re- 
mains in the retort changes its colour, and 
approaches to a metallic ſtate by uniting 
with the vitriolic acid, in doing which it 
neceſſarily parts with ſome of its pure air. 
4. and laſtly, That the acid made uſe of by 
Mr. Crell in his experiments was probably 
impure, and mixed with a certain quantity 
of marine acid. Or if Mr. Crell has really 
produced a dephlogiſticated vitriolic acid, 
it 
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it muſt have been by a proceſs very different 
from that which we have followed, and 
which he has not deſcribed. In the mean 
time, we muſt be allowed to diſbelieve the 
exiſtence of this dephlogiſticated acid. 


X. CHEMICAL NEWS. 


MX. Berthollet's method of bleaching by 

the dephlogiſticated marine acid, has 
been - tried with ſucceſs in Dublin. Ac- 
cording to a letter from Mr. Kirwan to Dr. 
Crell, it anſwers better for cottons than 
linens. Several perſons at Mancheſter, alſo, 
have now adopted the ſame method. 


Mr. Wedgewood has lately analyſed a mi- 
neral production which comes from New 
Holland. It conſiſts of a very pure plum- 
bago interſperſed in a large quantity of clay 
with a ſubſtance, which, from its peculiar 


properties, ſeems to be a new earth. ' It 1s 
fuſible 


L 7). 
fuſible in the fire, but not ſoluble in any 
of the mineral acids except t the marine, from 
which it may be ſeparated by a degree of 
heat below ignition; it is precipitated from 
this ſolution by water, unleſs indeed ſome 
nitrous acid be added to the water; for the 
aqua regis which is then formed holds it in 
ſolution, notwithſtanding the addition of the 
water; laſtly, it is not precipitated by the 
phlogiſticated alkali. | 

Dr. Crawford has giſcovered that ani 
ſubſtances in general, when decompoſed by 
fire or putrefaction, give out an elaſtic fluid 
which reſembles the mineral hepatic gas in 
ſome of its properties, but differs from it in 
others. He has therefore named 1 it animal 
hepatic air. 

Meff. Pini and Maſcati have repeated, at 
Milan, Mr. de Ruprecht's experiments, and 
| have ſucceeded in metalliſing the calcareous 
and heavy carthg. 

The Annales de Chimie by Meſl. emen 
Lavoifier, &c, will in future be publiſhed in 
monthly numbers. Our readers may be 
aſſured of having early notice of their con- 
- tents. 


LIST 


1 


- 


= 


9 
9 = | -- AY p * < wx. 22 
3 . 
my A— — — 
— f _ 
8 4 *» — 


- . N 
- — A nt ae rn Pig * 
—ꝛ 5.4 — 2 
«ir. ww 2 ned — 
r PIT” 


1 


2a > 18-3 
| or 


BOOKS ON CHEMISTRY, 


Publiſhed in London curing the Year mo. 


XPERIMENTS and Obſervations on 

different kinds of Air, and other bran- 
ches of Natural Philoſophy connected with 
the ſubject. Being the former 6 vols. 


tions. By FJoſepb Friaug. Lt. D; FR; 
&c. 3 vols. Vo. 


2. Chemical Experiments and Opinion "Wn 
extracted from a work publiſhed in the laſt 
century. By T. Beddoes, M. D. and Teacher 
of Chemiſtry at Oxford. 8 vo. 


3. Elements of Chemiſtry. By Mr. 3 
vo 3 tranſlated from the French. By Rob. 


4, Firft, 


abridged and methodized, with many addi- . | 
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4. Firſt Principles of Chemiſtry. By 


William Nicholſon. 8 vo. 


5. Appendix to Dr. D. Monro's Treatiſe on 
Medical and Pharmaceutical Wenn 3 
making vol. the 4th. 8 vo. 


6. The Chemical Principles of the Me- 
tallic Arts, By V. . Surgeon, 
F. S. A. Sc. 8 vo. 

7. Elements of Natural Hiſtory and Che- 
miſtry. By M. Fourcroy, M. D. &c. tran- 
ſlated from the laſt Paris edition, with addi- 
tions, by the tranſlator, 3 vols. 8vo. 
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XII. ON THE REAL NATURE 
BE? vo ru 
SALT OF WOODSORREL®, 
ON IT 8 ARTIFIC IAL PRODUCTION ; 


By Ms. SCHEELE. Dh 
FTER I had diſcovered that the earth 
of rhubarb + conſiſts of the ſalt of 
woodſorrel and calcareous earth, I was in- 
duced to inveſtigate the nature of that ſalt 
till further. I wiſhed to ſeparate the fixed 
alkali, which it contains from the acid, and 
adopted for this purpoſe, the method made 
uſe of for the ſeparation of the acid from 
cryſtals of tartar. This ſucceeded to a cer- 
tain degree; the ſuperabundant acid of the 
falt of ſorrel being abſorbed by the chalk, 


® The Oval accoſll, & o. o Lin, are the plant from 
which this ſalt is commonly prepared. 


See the firſt number of this Journal, p. 20. 
Vol. I. No. 2. I and 
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and forming with it a compound, which 
was inſoluble in water, and was a true earth 
ef rhubarb, Now, in order to ſeparate again 
the acid from the calcareous earth, vitriolic 
acid was applied; but it was ſoon found 
that, the acid of ſorrel has a ſtronger affinity 
to this earth, than the vitriolic acid has. 
Attempts were made, it is true, to expel the 
the acid from the ſalt by diſtillation; and 
the ſuperabundant acid did in fact paſs 
over into the receiver; but the quantity 
thus obtained, was very trifling, and it was 
beſides, ſomewhatraltered by the action of the 


299 0 


fire. I was therefore. obliged to have re- 
courſe to the following mode of ſeparation, 
Diſſolve in uke warm water, as much ſalt 
« ſorrel as the water is capable; of taking 
up. Drop into this ſolption, a ſolution. of 
lead, prepared with diſtilled vinegar,, till 
there cœaſes to be any more precipitation, 
and mank the weight of the acetated lead thus 
employed. After the precipitate. has ſet- 
tled, the clear liquor which now contains 
the alkali of the falt of ſorrel faturated with 
exceſs of vinegar, is to be decanted, and the 
. | precipitate 


YM 

precipitate to be edulcorated with warm water. 
Then weigh out as much vinegar of lead as 
was uſed up in the precipitation, and drop 
into it juſt ſo much dilute vitriolic acid as 
is required, 'till no more vitriol of lead is 
thrown down. The ſame quantity of vitri- 
olic acid is to be added to the edulcorated 
precipitate, and to be digeſted with it ſome 
hours; after which, the mixture is to be 
filtered, the acid to be well lixiviated, and 
the vitriolated lead that is left on the fil- 


ter is to be thrown away. The pure acid- 


of ſorrel thus obtained, being evaporated in 
2 gentle heat, ſhoots into beautiful colum- 
nar or pritmatic cryſtals. 

Though the acid of ſorrel exactly reſem- 
bles the acid of ſugar in moſt of its proper- 
ties, it has nevertheleſs been ſuppoſed to be 


of a different nature; accordingly the late 


profeſſor Sir T. Bergmann has allotted two 
diſtinct columns to theſe acids in his tables 
of elective attractions *. Nor is this indeed 


to. be wondered at, fince it was found that 


the vegetable fixed alkali, when ſuper-ſatu- 
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rated with the ſaccharine acid, did not yield, 
as, however, it certainly ought to have done, 

a ſalt of ſorrel. I was very near being de- 
ceived myſelf too by this circumſtance, as 
I was endeavouring to prepare a regenerated 
ſalt of forrel: from the acid of ſorrel and lixi- 
vium tartari; viz. 1 poured into a ſaturated 
ſolution of the acid of ſorrel in cold water, a 
few drops too many of the ley of tartar; | 
and though the acid was ſtill predominant 
in the mixture, yet, after waiting till ſome 
hours had elapſed, no ſalt was precipitated : 
But, on adding a little more. of the acid of 
ſorrel, a conſiderable quantity of ſmall cryſ- 
tals, which were a true ſalt of ſorrel, imme- 
diately appeared. I moreover ſaw the acid 
of ſorrel decompoſe nitre; for on mixing a 
ſaturated ſolution of the acid of ſorrel, with a 
ſaturated ſolution of nitre, the mixture was 
immediately thickened by cryſtals of falt of 
ſorrel. It has the ſame effect upon all 
neutral ſalts, whether they have the veget- 
able or mineral alkali for their baſis. Hav- 
ing thus found by various experiments, that 
this acid ſhews in all reſpects, the ſame 


properties 


E 


properties as the acid of ſugar, and that it 
is in reality the very ſame acid; it neceſ- 
ſarily follows, that the vegetable fixed alkali 
and acid of ſugar muſt produce a regene- 
rated falt of ſorrel. Accordingly; on re- 
peating the experiment a freſh, Idiſcovered, 
in fact, where the fault lies when no ſalt of 
ſorrel is obtained from the vegetable fixed 
© alkali and ſaccharine acid. It is entirely 
owing to the neglect of proper attention in 
adding the alkali. I diſſolved in cold water 
as much acid of ſugar as the water was cap- 
able of taking up, and added lixivium tar- 
tari to it, drop by drop, waiting a few ſe- 
conds between every drop ; and thus, whilſt 
the efferveſcence was going on, the mixture 
became full of ſmall fine cryſtals, which 1 
found to be a genuine falt of ſorrel. The 
ſame acid, therefore, which we prepare ar- 
tificially from ſugar, by means of the nitrous 
acid, exiſts ready formed by nature in the 
wood ſorrel. | 
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NIV. ANALYSIS or | 
NATIVE SIDERITE, 


AND OF 


 PROUST's PERLATED SALT ; 
Br e. W. SCHEELE. | 


' A MONGST the lateſt: diſcoveries in 
metallurgy, thoſe deſerve in a particu- 
lar manner to be reckoned, which have 
pointed out to us the cauſe on which the 
cold ſhort quality of iron depends. The 
late profeſſor Sir T. Bergmann, and Mr. 
Meyer, both demonſtrated this circum- 
ſtance at the ſame time, by deciſive experi- 
ments; in which they found, that a ſaturated 
ſolution of cold ſhort iron in vitriolic acid 
gradually depoſits a white ſediment, eſpe- 
cially if the ſolution be diluted with water ; 
and that this ſediment, after being edulco- 

rated and dried, is capable of being reduced, 
with charcoal-powder, to a white regulus, 

| whicl 
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which is very brittle and eaſily fuſed. That 
this metal is the cauſe of the brittleneſs of 
cold ſhort iron, theſe gentlemen ſhewed by 
the following, amongſt other proofs, viz. 
that on melting-good iron along with this 
regulus, a metallic compound is formed, 
which ſnaps under the hammer when cold, 
and in all other _—_ reſembles cold ſhort 
iron. | | 

Scarcely, however; was this new metal 
made known, but it diſappeared again ; for, 
on inveſtigating the ſubjet farther, Mr. 
Meyer diſcovered that iron ſaturated with 
| phoſphoric acid, exactly reſembled his new 
ſemi-metal, fiderite; and therefore he found 


himſelf under the neceſſity of recanting the 
ſame, and of ſtriking it out of the liſt of me- 
tals. Immediately afterwards, Mr. Klap- 


roth, of Berlin, publiſhed ſome experiments, 


which likewiſe ſeem to prove, that Mr. 


Meyer's new metal is nothing more than 
phoſphorated iron; and to him we are alſo 
indebted for the diſcovery, that what is 
called native Pruſſian blue is of the ſame 
nature. l | 
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But although theſe gentlemen are per. 
ſuaded, in conſequence of the above men- 
tioned experiments, that the real cauſe of 
the cold ſhort quality of iron, is the phoſ- 
phoric. acid which is mixed with it; ſtill 
it did not appear to me that their opinion 
vas fully eſtabliſhed, ſince they had not yet 
demonſtrated, that this acid is actually pre- 
ſent, as one of the component parts, in ſide- 
rite. Mr. Meyer is in hopes of being able 
to ſeparate this acid from his new metal; 
but Mr. Klaproth conſiders the matter to 
be almoſt impracticable. There are, be- 
ſides, ſeveral acids, which, when combined 
with iron and other bodies, become fixed in 
the fire. If, for inſtance, a ſolution of calx 
of iron be precipitated by a perfectly neutra- 
lized ſalt of borax, the pale yellowiſh preci- 
pitate, which is thus obtained, when ex- 
poſed to the blow - pipe, melts as readily as 
phoſphorated iron. However, after ſome 
unſucceſsful attempts, which for the ſake 
of brevity I ſhall not relate, I at laſt hit 
upon a mode of ſeparation, which convinced 
me that the ſynthetic experiments of 
Meſſrs. 
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Meſſrs. Meyer and Klaproth, and the con- 
cluſions drawn from them, are perfectly 
juſt. f I | | 
b I firſt of all provided myſelf with a good 
ſtock. of phoſphorated iron in the following 
manner: (1) I diſſolved green vitriol in water, 
and precipitated the calx of iron with phoſ- 
phorated vegetable alkali: The acid em- 
ployed to make this neutral ſalt was pro- 
duced from the combuſtion of phoſphorus. 
The precipitate which I obtained from the 
ſolution was of a blue colour, which was 
not altered by expoſure to the air. (a) I 
procured, in like manner, phoſphorated iron, 
by precipitating a ſolution of well dephlo- 
giſticated calx of iron in marine acid, with 
the ſame neutral ſalt; this precipitate was 
white. (3) I rubbed one part of the blue 
precipitate (1) in a glaſs mortar with two 
parts of vegetable fixed alkali and four parts 
of water, boiled the mixture a minute or 
two, and filtrated the ley, which was of a 
yellow colour; the calx of iron which re- 
mained in the ſtrainer, after being lixiviated 
with water, was almoſt black; but on 
expo- 
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expoſure to the air, it was thoroughly cal. 
eined and became brown. (4) I boiled, 
in- the ſame manner, the white precipitate. 
(2) with fixed alkali, and ſtrained the lixi- 
vium; which, like the preceding, thereby 
acquired a brown colour from the diſſolved 
iron: the calx itſelf, too, in conſequence of 
having been before thoroughly calcined, im- 
mediately becamebrown on adding the ley to 
it. The ſmall portion of phlogiſton, there- 
fore, which ſtill adheres to the calx of iron 
in vitriol, is the reaſon of the conſtant” blue 
colour of the phoſphorated iron obtained 
from it; and probably the true cauſe of 
the ſame colour in native Pruffian blue: 
Hence, agreeably to Mr. Klaproth's experi- 
ments, (5) 1 boiled, in like manner, this na- 
tive colour with alkaline ley, whereby it was 
turned black; but after being lixiviated and 
expoſed to the air for a ſhort time, the colour 
was changed to a brown, like (3), and the ley 


itſelf acquireda yellowiſh brown appeararice. 
(6) I now faturated the ſuperabundant alkali 
of my lixivia, or decoctions, with pure ni- 
trous acid, each by itſelf ; whence I ob- 
1 tained 


\ 
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tained ſome yellowiſh brown precipitates, 
which I ſeparated by filtration,. and put 
the clear ſolutions in a warm place, that the 
fixed air contained in them might fly off; 
I then dropped a little of each ſolution into 
lime water, which thereypon immediately 
let fall a white precipitate, reſembling the 
earth of bones. Thus I found that phoſ- 
phorated iron may be decompoſed by fixed 
alkali, It only remained therefore to com- 
bine this acid with a ſubſtance, from which, 


with the help of phlogiſton, it might be af- | 


terwards ſeparated in theformof phoſphorus; 
and it appeared to methat quickſilyer was beſt 
ſuited to this purpoſe. Accordingly (7) to 


each lixivium or decoction of phoſphorated | 
iron, I added nitrated quickſilver till the 


precipitation ceaſed ; and as the acid is al- 
ways predominant in the mercurial ſolution, 
and in this caſe holds ſome of the phoſpho- 
rated quickſilver diſſolved, I dropped in 


ſome ley of tartar, till the mixture was 


perfectly ſaturated. I then edulcorated and 
dried all the three precipitates ſeparately. (8) 
The phoſphorated mercury which I obtained 

from 
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from the decoctions of phoſphorated iron (r. 
2.) I mixed together, and, after adding to one 
meaſure of it, which weighed three-fourths 

of an ounce, three meaſures of charcoal pow- 
der, I put the mixture into a well coated 
glaſs' retort, and luted to it a receiver half 
full of water. As ſoon as the retort be- 
came red hot, the quickſilver was firſt re- 
vived in its running form, and ſunk to the 
bottom of the water in the receiver; and 
an hour afterwards, the receiver was filled 
with white vapours, during which time 
ſome phoſphorus appeared, and ſettled, like 
drops of oil, on the quickſilver. 

Now, if the white calx which Meſſrs. 


Bergmann and Meyer procured from cold 
ſhort iron, and which is the real cauſe of 


the brittleneſs of ſuch iron, contain phoſ- 
phoric acid, it muſt of courſe yield phoſ- 
phorus when ſubjected to a fimilar treat- 
ment. I prepared, therefore, in the manner 
directed by thoſe gentlemen, ſome of that 
white ſediment from a ſolution of cold 
ſhort iron in diluted vitriolic acid; and a 
con ſiderable quantity of iron was employed, 
| 5 to 


[ irg } 


to obtain only 4 ſingle drachm of the 


calx. Owing to ſome pure calx of iron 
which Was mixed with it, this ſedi- 
ment had rather a yellowiſh caſt. I now 
boiled it, as in the former caſe, with alka- 
line ley, which thereby acquired a yellowiſh 
brown colour, and diffolved about a fourth 
part of it; the remainder had the appear- 
ance of a brown ochre. On ſaturating the 
filtrated lixivium with nitrous acid, a brown 
ſediment was precipitated; and on adding 
a drop of it to lime water, an earth of bones 
was immediately thrown down; a certain 
ſign that my attempts to extract the phoſ- 
phoric acid from the metallic calx by lixi- 


viation, were not ineffectual. 1 now pro- 
ceeded to treat this faturated lixivium with 
the mercurial ſolution, - in the ſame man- 
ner as in the caſe of the artificial phoſp ho- 
rated iron (7). The phoſphorated quick 
ſilver, which was thus obtained, was mix- 
ed with charcoal powder, and diſtilled i in a 


ſmall coated retort, in the uſual mayner. 
The reſult was the ſame as in the former 
diſtillation, The mercury was firſt re- 
Sits | vived; 
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vived; and although I obtained no phoſ- 
phorus in drops, yet I ſaw the receiver filled 
with luminous, flaſhing vapours, that reſem- 
bled an aurora borealis, and M the neck of 
the retort 1 obſerved fome. ſmall ſhining 
phoſphoric particles, which were as much 
as I could expect from ſuch a ſmall quan- 
tity of phoſphorated iron. 

Being now alſo deſirous of ſeeing whether 
the phoſphorated mercury, which I pro- 
cured from the native Pruffian blue (5) 
would yield phoſphorus ; I ſubjected it to 
the: ſame kind of treatment, and obtained 
the fame reſult, viz. a real phoſphorus. 

On this occaſion; I was led to examine 
what effects Mr. Prouſt's perlated falt 
would produce with iron. How this ſalt is 
procured from urine, is well known. As it 
does not yield phoſphorus, when expoſed 
to the action of the fire with inflammable 
ſubſtances, doubts have been entertained 
about the preſence of phoſphoric acid in this 


falt; and the more eſpecially, as Mr. Prouſt 


has lately endeavoured to prove, that it does 
not really contain any of that acid. He de- 


COMme 
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compounds the perlated falt with vinegar, 
lets. the liquor cryſtallize as much as it will, 
mixes the mother ley with eight or ten times 
as much warm ſpirit of wine, whereupon. a 
white ſlimy matter is precipitated, which 
was before combined with the mineral fixed 
alkali, and which isnow ſoluble in water, turns 
the fyrup of violets green, may be made to 
cryſtalliſe, and is capable of being melted to 
a a clear glaſs. By combining this ſubſtance 
again with mineral alkali, a perlated. ſalt is 
regenerated. -I have imitated this proceſs 
as deſcribed by Mr. Prouſt, and have found 
it to be accurate. Struck with his opinion, 1 
precipitated a ſolution of green vitriol with 
perlated ſalt; the precipitate was of a blue 
colour, which was not changed by expo- + 
ſure to the air. I likewiſe: precipitated, 
with the fame ſalt, a ſolution of calcined 
iron, and the precipitate was in this caſe 
white. I then boiled both theſe precipi- 
tates with alkaline ley, whereupon the lixi- 
vium itſelf, as well as the precipitates, be- 
came of a browniſh yellow, or ſorrel co- 
6. lour; ſo that theſe Pete calces of 
iron 


| 
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iron ſhewed the ſame appearances as phoſ- 
' phorated iron; and hence the exiſtence 
of phoſphoric acid in perlated falt, ſeemed 
to be already proved: However, for 'the 
fake of greatet certainty, I precipitated ni- 
trated quickſilver with perlated falt, dried 
the precipitate thoroughly, mixed it with 
charcoal powder, . diſtilled it with a ſtrong 
heat in the uſual manner, and obtained a 
true phoſphorus; fo that Mr. Prouſt's opi- 
nion falls to the ground, the acid contained 
in perlated ſalt 0 ene the 
phoſphoric. 

It ſtill remained, however, to * * 
ed, why the per lated acid is not ſour to the 
taſte, and is not folùble in ſpirit of wine. 
As it precipitates lime water in the ſtate of 
an earth of bones, I mixed one part of quick- 
lime with eight parts of water; and when 
the lime was thoroughly ſlaked, I added to 
it ſome of Mr. Prouſt's acid, boiled the 
mixture a minute or two, and then ſtrained 
the whole. The filtrated liquor had a rough 
taſte like alkaline ley: J ſaturated it with 
nitrous acid, and evaporated it until very 


little. 
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little 'moiſture remained; on cooling, it 
'ſhot into beautiful cubical cryſtals, which 
detonated in the fire. Hence we ſee the 
reaſon why the acid prepared from per- 
lated ſalt, according to Mr. Prouſt's me- 
thod, does not ſhow the common proper- 
ties of an acid, and is not ſoluble in ſpirit of 
wine, viz. becauſe it retains a portion of the 
mineral fixed alkali; from which it is thus 
diſengaged. by uniting its acid with calcare- 
ous earth. Mr. Prouſt's diſcovery, there- 
fore, only ſhews, that vinegar is capable of 
depriving the perlated falt of its ſuperabund- 
ant mineral alkali. 

After'I had "finiſhed my inveſtigation of 
this ſubjeR, I perceived from the third num- 
ber of the Chemical Annals for this year 


(1785) that Mr. Klaproth has alſo been 
lately engaged in making experiments on 
the perlated ſalt; but without having tried, 
what affords the moſt deciſive proof of its 
nature, to produce phoſphorus from its 
acid, by combining it with phlogiſton. He 
has, however, ſeparated the acid from per- 
Vol. I. No. 2. K lated 
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lated ſalt by means of lime, combined with 


which it ſhewed the ſame properties as the 
earth of bones. 


XV. CHEMICAL INVESTIGATION OF 
URANIUM, 
A NEWLY . 


DISCOVERED METALLIC SUBSTANCE; 


By PROFESSOR KLAPROTH *. 


8. I. 
MONGST the number of thoſe ſub- 
ſtances, which, as far as relates to 
their component parts, have remained hi- 
therto unknown, and to which, therefore, 
no determinate name, nor any proper place 


ina ſyſtem has been or could be aſſigned, 


* This is an abſtract of a diſſertation, read before the Royal 
Acatemy of Sciences at Berlin. 


may 
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may be reckoned what is called Pechblende, 
a foffil which is met with in the George 
Wagsfort mine, at Johann-Georgenſtadt. 
Miſled by this name, which was given it 
by the common miners, it was claſſed by 
mineralogiſts amongſt the ores of zinc; 
until Mr. Werner, of Friburg, being con- 
vinced from its texture, hardneſs, and great 
ſpecific gravity, that it could be no blende, 
placed it amongſt the ores of iron, under 
the name of pitch-iron-ore (Ferrum ochra- 
ceum piceum) He was ſtill, however, doubt: 
ful whether this was really its proper place; 
and he ſoon afterwards ſignified, that he 
ſuſpected it to conſiſt of the metallic baſis, 
or peculiar acid of tungſten and wolfram, 
combined with iron; and this conjecture, 
according to an account which has lately 
appeared in the Miner's Journal, has been 
ſince confirmed by actual experiments made 
by two perſons engaged in metallurgic pur- 
ſuits at Chemnitz: whence it would ap- 
pear, that this foſſil is nothing more than a 
ſpecies of the now well known wolfram. 
K 2 | This, 
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T his, A is contradicted by the fol- 


40 „,. OS 


lowing reſults of my inq 


Ulrlies. 


F. II. 
This foſſil, which, for the "fake « of bie. 


vity, 1 ſhall ſtill call B y 11 its old name, until 


1 come to the concluſion of the preſent dir. 


a3 q C WiERER !fwusll 
Tertation, when the nec eceſlity of a new name 
4+ . : FP. * 4 * 


will be apparent, occurs i in the 
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222 


above men- 


S0 > 3d add 2&5 di 


* 
tioned place, partly in a pure or nm 


1142, 


fate, and | partly intermixed or {ratified 


with other kinds of ſtones and earths, 15 
firſt variety is of a blackiſh colour, inclin- 


ing to a dark i iron-grey, c of a a moderate ſp Jlen- 
dour, of a cloſe texture, and when deal ken, 
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Lader; a ſomewhat uneven, and in . 
alleſt particles, a concho idal ſurface. * 


is quite opake, tolerably hard, arid on = 
pounded, yields a black powder. Its e. 


| cific gravity is about 75 zoo. It i 18 ſeldom 


11 WF 


found quite pure, being in general finely 


4a» i. 


ſtreaked or veined with particles of galena, 


that are of a li ght grey colour, and düll nie- 
tallic luſtre. 


The 
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The ſecond variety i: is commonly met with 


| in ſtrata, al altern ating partly with thoſe of t the 
{chiſto-micaceous kind, and partly with 2 
Doe, 10 @ematitic ir n. tone, and! is beſides 
generally accompanied with a yellowiſh « 


2 


oh 


browniſh earth; in which alſo occurs the 


14144 


green mica, as it is called, cryſtallized into 
quadrilateral lamelle. It is diſtinguiſhed 
NE uk firſt ſort by a finer black colour, 
with here and there a reddiſh caſt; by 2 


N . 


ſtronger luſtre not unlike that of pit-coal, 
by a a leſs degree of hardneſs ; ; and, laſtly, by 


it; bei 


this circumſtance, that when reduced to 
powder, the black colour has a ſhade of 
green. I moreover obſerved that f ſome | parts 
which formed the natural out-lines, or bor- 


ſhaped i ſurface. mm 


$F. III. 
Pechblende poked to the blow- pipe by 


itſelf, undergoes no change, being found to 


be perfectly infuſible; - but with the addition 


of mineral a alkali or borax, it yields : a grey, 


opake, ſcoriaceous globule. With micro- 
= + 3 7 coſmic 


der of the follil, ; preſented a ſmooth kidney- x 
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coſmic falt, on the contrary, it Biel 10 2 
tranſparent green glaſs. If, however, as 
ſometimes happens, ſome particles of lead 
ſhould be diſcoverable in theſe melted glo- 
bules, they are only to be conſidered a as an 
extraneous te. | 


$.1v. 


Half an ounce of pechblende, reduced to 
powder, being heated until it was quite red 
Hot in a ſmall retort, loſt ſeven grains in 
weight. A ſmall quantity of volatile ſul- 


phureous acid came over, and a little ſul- 


phur was found adhering to the neck of 
the retort. An equal quantity of pech- 
blende being roaſted or calcined under a 
muffle, until all the ſulphur was expelled, 
ſuffered a diminution of twenty grains. By 
heating it afterwards red hot for an hour, 


the weight was increaſed eight grains. 


8. V. 
With regard to the action of acids on 


pechblende; it is but imperfectly ſoluble 
in the vitriolic; but the nitrous acid de- 


Com- 
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compounds it completely. After digeſting 
half an ounce of the pure ſort in nitrous 
acid, there remained undiſſolved five grains 
and a half of ſulphur, and ten grains and a 
half of a ferruginous, ſiliceous earth; but 
from half an ounce of that ſpecies which re- 
ſembles pit-coal treated in the ſame man- 
ner, there remained nine grains of ſulphur, 
and ſeventeen grains of a ferruginous earth. 
The filtrated nitrous Wlution had a pale 
yellow colour like white wine. 


F. VI. 


The marine acid decompounds pech- 
blende only in part; but with the addition 
of a little nitrous acid, it diflolves it, as an 
aqua regia, as completely as the pure nitrous 
acid. Out of half an ounce of pechblende 
of the firſt mentioned ſpecies, after digeſtion 
in aqua regis, there remained uudiſſolved 
five grains of ſulphur, and eight grains of 
hliceous earth. The ſolution, which was 
of a pale white-wine yellow colour with 
{ſomewhat of a greeniſh caſt, depoſited, on 

cooling, ſome ſmall, white, needle-ſhaped 
K 4 cryſtals 
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cryſtals of plumbum corneum; which, be- 
ing afterwards reduced, yielded a globule of 
lead, that weighed three-fourths of a grain. 
After the clear ſolution, freed from the 
plumbum corneum, had ſtood ſome time in 
a cold place, it ſhot into large tranſparent | 
cryſtals, of a bright greeniſh yellow colour; 
but the figure of them could not be. accu- 
rately determined x. 


| 


3 VII. 

Now in order to aſcertain the nature of 
the metallic baſis of pechblende, I made 
various experiments with the ſolutions of it 
in nitrous acid and aqua regia. I firſt tried 
whether the diflolved ſubſtance could be 

. revived in the moiſt way; but after put- 
ing into the ſolution ſome bits of zinc and 


* In a ſubſequent number of Dr. Crell's Annals (1790) Profeſ 
ſor Klaproth mentions, that, in conſequence of being furniſhed 
with a freſh ſupply of this foffil, he has been enabled to repeat his 
experiments on a larger ſcale ; and that he has fince obtained from 

a ſolution of pechblende, in nitrous acid, ſome remarkably fine 
cryſtals, of a yellowiſh green colour, and hexagonal figure, the 


largeſt of which were three quarters of an inch long, and one quare | 
ter of an inch broad. 


iron, 


4; WW; 7 
iron, no precipitation; enſued, either in the 
caldi or onitha application of heat. 

Volatile liver of ſulphur ptecipitated the 
diſſolved portion of pechblende, from the. 
abone: mentioned acids, of a browniſh yellow. 
or ſorreh colour; and the ſu face of the mix- 
ture became covered oyer- with a light grey- 
pellicle, of a metallic luſt re. 
Tincture of galls produges, at firſt, NO 
precipitation; but if the predominant acid, 
which prevents the precipitation, be ob- 
tunded or faturated with fixed alkali, a eho- 
colate-coloured precipitate is thrown down. 


+ , 
One of the principal charaQeriſtic eir- 
cumſtances of this metallic ſubſtance, is, 
that the Phlogiſticated alkali precipitates 
it from its ſolutions in acids, of a reddiſh 
brown colour. It is true that copper is 
alfo let fall from its folutions in acids of a 
browniſh colour, on adding phlogiſticated 
alkali; but there is this difference between 
them, viz. the copper is thrown down in 


flakes, which hang together like wool, 
whereas 


e 
whereas the other diffuſes itſelf, as it pre- 
cipitates, through the whole liquor. Ra- 
ther may the precipitate which is obtained, 
by means of the phlogiſticated alkali, from 
a ſolution of the calx of molybdena in ma- 
rine acid, be ſaid to have a ſtronger reſem- 
blance to it; but independently of the ſome- 
what brighter red colour of the precipi- 
tated calx of molybdena, theſe two ſubſtances 
are otherwiſe ſufficiently diſtinguiſhable 
from each other. If the pechblende happen 
to contain an admixture of iron, the preci- 
tate is at firſt of a dirty, blackiſh colour ; 
and then, after the ſeparation of this, of a 
reddiſh brown. 

Another diſtinguiſhing property of pech- 
blende is, that it is precipitated from its ſo- 
lution in acids of a yellow colour, by alka- 
line ſalts. The ſhades or gradations of co- 
lour, however, are not always alike; but vary 
according to the greater or leſs purity of the 
diſſolved foſſil, and the nature and quality of 
the precipitating alkaline ſalt, 


When 


** 


on © 
When the volatile alkali is employed, the 
colour of the precipitate generally inclines 
more or leſs to a dirty yellow. 

The precipitation ſucceeds beſt witheither 
of the fixed alkalies in a cauſtic ſtate and 
the precipitate, in this caſe, is commonly of 
a lemon or quince yellow. It is obtained 
- pureſt from a nitrous ſolution of that ſort of 
. pechblende, which reſembles pit-coal; and 
this precipitate when edulcorated and dried, 
generally weighs a ſixteenth or a ſeventeenth 


part more, than the diſſolved portion of the 
crude foſſil. 


| 8 IX. 

If, on the other hand, mild: or aerated 
fixed alkali be employed, the precipitate 
inclines to a yellowiſh white or flaxen co- 
lour. But if more alkali be added than is 
neceſſary for the ſaturation of the acid, a 
conſiderable part of the precipitate is re- 
diſſolved by the fixed air; and after filtrat- 
ing this aerated alkaline ſolution, and ſatu- 


rating it with nitrous acid, the pechblende, 
: which 
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which it contains, is again precipitated: af a 
lemon colour. 
A ſimilar re- diſſolution in aerated: fixed 
alkali took place, when I poured. upon the 
freſh precipitated and: edulcorated metallic 
calx, before it was thoroughly dried, fome 
| lixivium tartari, and digeſted; it in a phial 
ina boiling heat! From the ſaffron coloured 

folution, after the inſoluble reſiduum was 
ſeparated from it by. filtration, the nitrous 
acid precipitated the diſſolved portion of 
calx of a bright yellow colour. | 

On repeating the ſame experiment with 
cauſtic alkaline ley, the metallic calx ac- 
quired a dark brown colour; but none of it 
was taken up by the. ley: a proof, that the 
ſalution, in the former caſe, is nat to be at- 
tributed to the alkali itſclf, but ſalely to the 
fixed air which it contained. 


| C X. 1 | 
Pechblende, in the ſtate of this yellow 
precipitate, is cafible ſoluble in acids. (a) In 
dilute vitriolic acid it ſoon diffolyed, de- 
f poſiting 
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poſiting thereby a ſmall quantity 


of vitriol 
of lead; after the ſeparation of which, 1 


concentrated the ſolution by evaporation, 

and obtained a vitriolated neutral ſalt, in 

ſmall cryſtals that were of a lemon colour. 

(b) Pure acetous acid concentrated by freez- 

ing, diſſolved it with the help-of digeſtion, 
-ſo as to leave only-atrifling reſiduum. The 
ſolution mot! into beautiful tranſparent cryſ- 

tals, which were of atopaz · yellow, and in the 
form of regular, four- ſided, ſlender prifms 
(ſome of which were half an inch long) 
terminated at both ends in regular quadri- 
lateral pyramids. If theſe cryſtals are 
heated, in a gradual manner, until they be- 
come red hot, the metallic calx which re- 
mains behind after the expulſion of the ace- 
tous acid, ſtill retains, in a great meaſure, 
the ſame form which the cryſtals had be- 
fore. (e) Phoſphoric acid forms with the 
aforeſaid yellow precipitate, yellowiſh white 
flakes, which are of an indeterminate figure, 


and diffcultly ſoluble in water. 


5 §. XI. 
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C. Uh; 

I further attempted to combine pech- 
blende with an alkali in the dry way. I 
mixed half an ounce of it with one ounce 
of ſalt of tartar, and melted them together 
in a crucible. The product was a dark 
grey, hard, compact maſs, which was fo- 
liated in its fracture. After being pounded, 
and put into water to diſſolve, the powder of 
the foſſil was left behind of its original black 
colour, and nearly of its former weight. 
The filtrated liquor was colourleſs, had a 
pure alkaline taſte, excepting a ſlight indi- 
cation of liver of ſulphur; and, on being 
ſaturated with nitrous acid, only let fall a 
few flakes (amounting to four grains) of ſili- 
ceous earth. 

This circumſtance of its not being inti- 
mately combinable with an alkali in the dry 
way, is one amongſt other proofs that pech- 
blende by no means belongs to the number 
of thoſe foffils, which contain the acid of 
Tungſten or Wolfram. 


[The remainder of this paper ſhall appear in the next number. ] 
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XVI. NEW OBSERVATIONS 


RELATIVE TO 


SOME REMARKABLE PHENOMENA 


PRODUCED BY THE 


DEPHLOGISTICATED MARINE ACID; 


By Ma. WESTRUMB. 


& I. 


T is now ſome months fince I was occu- 

L pied in making attempts to bleach 
linen, cotton, wool, and filk, by means of 
the dephlogiſticated marine acid in the form 
of gas, both by itſelf, and when combined 
with water, alkalis, and earths. After fail- 
ing in many attempts, and overcoming ſeve- 
ral difficulties, I at laſt ſucceeded in bleach- 
ing linens and cottons tolerably well, noe 
indeed in a few minutes, but in a few days. 
Silk and wool, without exception, became 
yellow inſtead of white, and were very much 
injured in their quality, by being expoſed to 
1 the 


* 


4 
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the action of. the vapour, the impregnated 
water, and the neutral ſalts ¶Muriate oxy- 
gent de Potaſſe, de Soude, de Magnefie*) de-. 

compoſed by the vitriolic acid. I intend 
to make theſe experiments more generally 
uſeful, 'by publiſhing them as ſoon as 1 
ſhall be ſufficiently at leiſure. | 
Being, on this occaſion, frequently in 
poſſeſſion of a very large quantity of de- 
phlogiſticated marine acid vapour, I per- 
formed a great number of experiments with 
it; and beſides ſuch as ſerve to confirm 
former facts, I made a variety of new ob- 
ſervations, Which ate not to be fbund in the 
Works of any author, Who has hitherto 
turned his attention to the inveſtigation of 
the dephlegiſticated marine acid, and: given 
us am account of his experiments. Theſe 
obfervations appear to me to be of great 
Amportance in corroborating ſeveral of the 
eld chemical döctrines, which have been 
© exploded * by foreigners, and whith »-ſome 
_ perſons alſo amongſt us now begin to eon- 
\Trovert and rejsct. 
Pure vegetable alkali, mineral alkali, and magneſia formed inte 
A utral ſalts, with dephlogiſticated marine acid. 


The 
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The manganeſe which I uſed for prepar- 
ing the dephlogiſticated marine acid va- 
pour, was of the pureſt fort which comes 
from Ilefeld. The marine acid was pure, 
and its ſpecific gravity was 1.472. The 
diſtilling apparatus conſiſted of a glaſs re- 
tort with a bent tube of one piece, and was 
ſuſpended by a ſtring over a ſmall furnace. 
I received the vapour upon water, in glaſs 
veſſels or bottles with very narrow mouths, 
which after being filled, were immediately 
corked, and put into water with the mouths 
downwards. The vapour, or gas, was pro- 
duced from two parts of acid and one of 
powdered manganeſe, or eight ounces of the 
firſt, and four ounces of the laſt. This 
quantity generally afforded from 160 to 180 
cubic inches (Paris meaſure) of dephlogiſ- 
ticated marine acid vapour, which was of a 
very deep (or reddiſh) yellow colour. The 
vapour which came over in the beginning of 
the diſtillation was of a paler colour, and leſs 
active than that which was collected about 
the middle or end of the proceſs. Towards 


the end of the diſtillation, there generally 
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aroſe along with the vapour, and eſpecialiy 
if the fire was much increafed, ſome real 
drops of oil, which ſwam upon the water 


contained in the bottles. ! 


ey? §. II. 
Firſt Obſervation, In the Gottingen 
Pocket Calendar, for the year 1790, it is 
ſaid that the dephlogiſticated marine acid 
* vapour is not hurtful, unleſs when it comes 
* in contact with phlogiſtic bodies.” This 
may be in ſome meaſure juſt, and may be the 
reaſon why it acts ſo violently upon orga- 
niſed matter; but I adviſe every perſon to 
meddle with this vapour in a very cautious 
manner, and to be particularly careful that 
it does not enter his lungs. My aſſiſtants 
and myſelf, have more than once been in 
danger. of ſuffocation, and there is ſcarcely 
any one in my family who has not com- 
plained of pains in the cheſt. 

Second Obſervation. Profeſſor Gren has 
remarked, that the dephlogiſticated marine 
acid vapour is abſorbed very readily by wa- 


ter, and more readily than fixed air. I often 
loſt 
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loſt many hundred cubic inches of the va- 
pour, in a few minutes, when the glaſs bot- 
tles or receivers were not corked ſuffi- 
ciently tight, or the corks did not ex- 
actly fit. The water made its way through 
the ſmalleſt interſtices, abſorbed the vapour, 
and filled the bottles. This water has all 
the properties of the dephlogiſticated ma- 
rine acid, except thoſe which I ſhall after- 
wards mention. It is this combination of 
the vapour with water, which writers com- 
prehend under the name of dephlogiſticated 
or oxygenated marine acid, in a fluid or di- 
luted ſtate. They do not, therefore, include 
in theſe ſynonimous expreſſions, the liquid 
product itſelf, which is obtainable from 
manganeſe and marine acid, but which many 
perſons amongſt us have ſo named and em- 
ployed as the ſame in their operations “. 


* I am convinced that Mr. Oſburg would have obtained very 
different reſults in his analyſis of alkaline ſalts, if he had made 


aſe of the real vapour, and not this diſtilled liquor; in which the 
brown and white precipitates, which he obtained, lie concealed. It 
almoſt always contains, beſides a little of the proper dephlogiſti- 
cated acid, ſome common marine acid and manganeſe. 
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Third Obſervation. Meſſrs. Karſten and 
Gren have remarked, that the dephlogiſticat- 
ed marine acid vapour cryſtalliſes, or rather 
congeals in the cold. I have obferved, that 


this takes place at 400 of Fahrenheit. The 
largeſt bottles, containing from 60 to 80 cu- 


bic inches, on being expoſed to this degree 


of temperature, become completely lined with 
a ſaline coat, which melts again if they are 


only taken hold of with the warm hand. In 


a greater degree of cold, the vapour congeals 
immediately as it aſcends from the water; 
and this takes place when the waterof the tub 
is at 60, if only the water in the receivers 
be at the temperature of the atmoſphere. 
The bottles, upon being filled with the va- 
pour, under theſe circumftances, have their 
whole internal ſurface covered over with 2 
thick cruſt, which exactly reſembles the 
hoar froſt which forms on the windows, ex- 


cept that it is of a yellow colour. In thoſe 
places where this cruſtis very thick, it con- 
fiſts of rays, which diverge from a center: 
in other places theſe rays interſe& one an- 
other, or are fo interwoven, as to appear ex- 


actly 
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actly like feſtoons. This cruſt is difficult- 
ly ſoluble in water; but when the thinner 
parts are diſſolved by it, the remainder ap- 
pears in the form of oblong priſms, ter- 


minating in roofed or cuneated apices. In 
a moderate degree of warmth the congealed 
vapour melts: If the heat, the flame of a 
candle for inſtance, be applied ſo as to touch 
only in one point, and this point be quickly 
heated, the cruſt diſſolves into a yellow 
fluid, which, however, diſappears again as 
the whole re- aſſumes its gaſeous or vapor- 
ous form. It follows, if I am not miſtaken, 
from theſe obſervations: 

(1) That the acriform dephlogiſticated 
marine acid 1s not a real gas, but only a 
fluid brought into an elaſtic ſtate by the mat- 
ter of heat; and hence it ſhould not be 
called gas, but vapour. 

(2) That it requires only a ſmail quan- 
tity of the matter of heat, for its converſion 
into this apparently aeriform ſtate; and, 

(3) That, like all other kinds of acid 
gaſes, it conſiſts of the proper acid, the mat- 
ter of heat and water. 

L 3 Fourth 
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Fqurth Obſervation. It has been re- 
marked by ſeveral authors, that the marine 
acid vapour extinguiſhes flame or fire. I 
have frequently been witneſs to this effect 
myſelf, both formerly, and again very lately. 
I never could make any kindled ſubſtance, 
except phoſphorus, continue burning in the 
greateſt poſſible bottles filled with the va- 
pour; much leſs was I able to make any 
ſubſtances that were but juſt beginning to 
burn, break out into a flame in it. 

Fifth Obſervation. Mr. H“. found that 
phoſphorus takes fire of itſelf in marine acid 
vapour. I have ſeen the ſame phenomenon, 
If the experiment. be made in the dark, and 
in a bottle capable of containing from 40 
to 60 cubic inches of the vapour; the 
phoſphorus will be ſeen to kindle inſtan- 
taneouſly, with an emiſſion of ſparks, 
In a few ſeconds after the inflammation, 
the. bottle becomes filled with extremely 
beautiful green fumes. The common ma- 
rine acid which is thus regenerated, 


* An author who uſes this W in Crell's Beytrage, Vol. I. 
part 3. | 


ruſhes 


F 


ruſhes out of the mouth of the bottle 
with great violence; and my laboratory, 


which is pretty large and ſpacious, ſeemed 
to be entirely filled with marine acid. At 


laſt, the inſide of the bottle becomes clear, 
and the phoſphorus burns out gently, with 
a bright yellow flame. If this experiment 
is made over water, the water riſes into the 
bottle, and is converted into common ma- 
tine acid of a moderate ſtrength. 

Sixth Obſervation. Mr. Scheele, the diſ- 
coverer of the dephlogiſticated marine acid 
vapour, found, that cinnabar was decom- 
poſed in this vapour, the ſulphur being ſe- 
parated from the mercury, and the mercury 
being changed into muriated quickſilver. 
Mr. Berthollet ſays, that this holds good not 
only with cinnabar, but with all the other 
ores of quickſilver; and that the marine 
acid vapour even decompounds, in like man- 
ner, the ore of antimony, reſolving the ſul- 
phur into its component parts, and uniting 
with the metal itſelf, ſo as to form a butter 
of antimony. I have likewiſe ſeen all this 
take place, on putting ſmall pieces of the 
L 4 above 
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above mentioned ſubſtances, into ſmall 
quantities of the vapour. 


$. III. 

The preceding remarks only ſerve to con- 
firm obſervations which have been already 
made by others, without tending much, or 
indeed in any meaſure, to increaſe our know- 


ledge of the nature of the dephlogiſticated 


marine acid: What follows, however, is 


entirely new, and has never been before ob- 
ſerved by any perſon. 


Seventh Obſervation. In ſome of my for- 
mer experiments, with the dephlogiſticated 


marine acid vapour, I obſerved that, on plung- 


ing cinnabar in a glaſs ſpoon with an upright 
handle into the marine acid vapour, the whole 
of the veſſel or bottle was inſtagtaneouſſy filled 
with white fumes, accompanied with a pro- 
duction of great heat. I was deſirous of 
ſhowing this phenomenon to ſome philoſo- 
phical friends; and as the mouth of the veſſel 
which contained the acid vapour for this 


experiment, was too narrow to admit pro- 


perly any of the 3 which com- 
monly 


„„ 
monly ſerved me for ſuch experiments; I 
took a thin piece of deal, cut ſeveral notches 
in it, ſtirred it in ſome powdered cinnabar, 
and introduced it into the vapour. The 
effects were the ſame as before, except that 
on taking out the piece of wood, I found it 
burnt on the outſide to a charcoal. I was 
much ftruck with this circumſtance, , and 
could not but infer from it, that the ſab- 
ſtance (viz. the cinnabar) which had charred 
the wood, muſt have undergone combuſtion 
itſelf, and been kindled by the vapour, be- 
fore it could have been capable of convert. 
ing the wood into charcoal. In order, 
therefore, to aſcertain this, I made ſeveral 
experiments in the dark; and it ſometimes 
indeed ſeemed as if the cinnabar did burn 
and emit ſparks ; but this was never fo clear 
as to convince me, though others who 
were preſent were ſatisfied with it. In all 
theſe experiments, however, the ſplinters of 
wood were reduced to charcoal. At length 
Idiſcovered how cinnabar, and a great. va- 
riety of combuſtible ſabſtances as they are 

called, 
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called, may be conſtantly made to take fire 
in the dephlogiſticated marine acid vapour. 

Eighth Obſervation. Let a bottle of the 
capacity of 30 or 40 cubic inches, be filled 
(over water) with that vapour, which comes 
over in the middle, or towards the end of the 
diſtillation, and let the bottle afterwards ſtand 
ſome hours in a place where the temperature 
is between 60? and 70? of Fahrenheit. Then 
put into the bottle the moment it is un- 
ſtopped, and all at once, from 30 to 40 
grains of cinnabar reduced to a fine powder. 
The cinnabar takes fire as ſoon as it comes 
in contact with the vapour, and burns with 
a pale white flame. The veſſel becomes 
entirely filled with a white vapour or ſmoke, 
which eclipſes the flame; and from the 
mouth of the bottle, mercurial marine acid 
fumes are emitted, which ſmell like burnt 
bitumen, and which fill the whole place 
where the experiment is performed; and, if 
the room be ſmall, or the quantity of mate- 
rials employed be too great, the operator is 
in danger of ſuffocation. Such a ſtrong 

and 
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and ſudden, heat is generated during the ope- 
ration, that the bottles become red hot, and 
generally burſt. A vacuum is produced in the 
veſſels, in conſequence of the combuſtion. - 
When the combuſtion is entirely over, 
and the fumes have ſubſided, and the heat 
is gone off, a dry muriated quickſilver, with- 
out any veſtige of ſulphur, is found at the 
bottom of the bottle. ik 
If, to 30 or 40 cubic inches of the Va- 
pour, a ſmaller proportion of cinnabar, ſuch 
as only 10 or 20 grains be employed, 
burns with. an 1 of — 8 


| §. IV. 

Having thus ſucceeded in my attempts to 
kindle cinnabar, I had no doubt that I ſhould 
meet with many other ſubſtances, which 
would, in like manner, take fire in the ma- 
_ Tine acid vapour. Accordingly, 

Ninth Obſervation. I put 30 grains of 
common ſulphur into 40 cubic inches of the 
dephlogiſticated vapour. It did not take 
fre, nor did it fill the bottle with fumes ; 
it 
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it was nevertheleſs decompoſed in part, and 
without any ſenſible production of heat. 

Tenth Obſervation. With campbor, the 
effects were the ſame ; though there was, 
indeed, in this caſe, an extrication of heat. 
The camphor was not converted into fumes, 
but a ſmall part of it appeared in the form 
of an oil. 

Eleventh Obſervation. On pouring 30 
grains of oi of cloves into 40 cubic inches 

of this vapour, a ſtrong heat is produced: 
the oil ſmokes, but does not break out into 
a flame. After the heat is gone off, the oil 
is recovered in its former ſtate. | 

Twelfth Obſervation, On pouring 30 
grains of ail of turpentine into 40 cubic inches 
of the vapour, a heat is excited: the oil 
is reſolved into fumes, and appears in the 
form of a yellow reſin. 

Thirteenth Obſervation. Two * 
of the ſtrongeſt firi? of wine, were poured 
into 40 cubic inches of the vapour. The 
ſpirit of wine ſmoked, much heat was ex- 
tricated, but no inflammation took place. 


The 
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The ſpirit acquired an extremely agreeable 
odour ; without, however, ſeeming to con- 
tain any muriatic æther. 

Fourteenth Obſervation. Thirty grains 
of calcined magnefia, put into 40 cubic 
inches of the vapour, did not produce any 
heat, notwithſtanding that the magneſia com- 
bined in part with the acid. 

Fifteenth Obſervation. I introduced 20 
grains of mild volatile alkali into 40 cubic 
inches of the marine acid vapour. Some 
heat followed, accompanied with a little 
white ſmoke. The refiduum was a ſal am- 

moniac. . 

In all the above deſcribed experiments 
from the ninth to the fifteenth, a conſiderable 
portion of the marine acid vapour was con- 
ſumed, and a vacuum formed, which, on 
opening the bottles, the common air filled 
up with a hiſſing noiſe. Now, although 

theſe experiments did not turn out as I ex= - 
pected; yet I have not the leaſt doubt (rely- 

ing upon what follows) that all the above- 

mentioned ſubſtances may be kindled in the 


5 marine 
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marine acid vapour, when the requiſite con- 
ditions and proportions are found out. 


Sixteenth Obſervation. Sulphur of Anti- 
mony. On. putting 40 grains of this into 40 
cubic inches of marine acid vapour, no in- 
flammation, properly ſpeaking, took place ; 
but a very violent heat enſued, and the ſul- 
phur of antimony was reſolved into a thick 
white ſmoke. The dry reſiduum conſiſted 
of antimony combined with marine acid. 

On introducing the ſulphur of antimony 
into the marine acid vapour upon a ſplinter 
of wood, the ends of this laſt were reduced 
to charcoal. Hence it is evident, that the 
ſulphur of antimony undergocs combuſtion, 
and that it probably burns with only a weak 
flame, which the thick white ſmoke pre- 
vents us from ſeeing. 

Seventeenth Obſervation. Kermes mi- 
neral (which, it is well known, contains a 
ſmaller proportion of ſulphur, than the ſul- 


phur of antimony) takes fire, if 30 grains 


of 
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of it are put into 40 cubic inches of the v2 
pour. It burns the moment it comes in 
contact with the vapour, with a brilliant 
white flame, which has ſomewhat of a red- 
diſh caſt, and 1s accompanied with a projec- 
tion of ſparks. The bottle becomes full of 
thick white fumes, which ruſh impetuouſly 
out of its mouth, and fall the room with the 
ſmell of marine acid, and have a very nauſe- 
ating metallic taſte. In this experiment a 
vacuum was formed in the bottle, and the 
dry reſiduum ſhewed the ſame properties as 
a true butter of antimony. 

Eighteenth Obſervation. Antimony. If 
30 or 40 grains of this, reduced to powder, 
be put into a bottle containing 30 cubic 
inches, the antimony burns as ſoon as it 
comes in contact with the vapour, with a 
very fine, vivid, white flame, accompanied 
with ſparks. If the antimony be thrown in 
very expeditiouſly, it takes fire all at once, 
and the bottom of the bottle 1s made red 
hot. If it be put into the bottle gradually, 
and in ſmall portions, it exhibits the beau- 


tiful appearance of a fiery jet or fountain, 
ſpouting 


* 
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marine acid vapour, when the requiſite e con- 


ditions * are found out. 


| | F. v. #5 oe 
| Sixteenth Cibſervation. Sulphur of. Anti- 
mony. On putting 40 grains of this into 40 
cubic inches of marine acid vapour, no in- 
flammation, properly ſpeaking, took place; 
but a very violent heat enſued, and the ſul- 
phur of antimony was reſolved into a thick 
white ſmoke. The dry refiduum conſiſted 
of antimony combined with marine acid. 

On introducing the ſulphur of antimony 
into the marine acid vapour upon a ſplinter 
of wood, the endsof this laſt were reduced 
to charcoal. Hence it is evident, that the 
ſulphur of antimony undergoes combuſtion, 
and that it probably burns with only a weak 
flame, which the thick white ſmoke pre- 
vents us from ſeeing. | 

Seventeenth Obſervation. Kermes mi- 
neral (which, it is well known, contains a 
ſmaller proportion of ſulphur, than the ſul- 


phur of antimony) takes fire, if 30 grains 
of 
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of it are put into 40 cubic inches of the va- 
pour. It burns the moment it comes in 
contact with the vapour, with a brilliant 
white flame, which has ſomewhat of a red- 
diſh caſt, and is accompanied with a projec- 
tion of ſparks. The bottle becomes full of 
thick white fumes, which ruſh impetuouſly 
out of its mouth, and fill the room with the 
ſmell of marine acid, and have a very nauſe- 
ating metallic taſte. In this experiment a 
vacuum was formed in the bottle, and the 
dry reſiduum ſhewed the ſame properties as 
a true butter of antimony. | 
Eighteenth Obſervation. Antimony. If 
30 or 40 grains of this, reduced to powder, 
be put into a bottle containing 30 cubic 
inches, the antimony burns as ſoon as it 
comes in contact with the vapour, with a 
very fine, vivid, white flame, accompanied 
with ſparks. If the antimony be thrown in 
very expeditiouſly, it takes fire all at once, 
and the bottom of the bottle is made red 
hot. If it be put into the bottle gradually, 
and in ſmall portions, it exhibits the beau- 


tiful appearance of. a fiery jet or fountain, 
routing 


. 
— — — ——— — 


The marine acid vapour is thereby entirely 


\ | 
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ſpouting up from a ſmall ſea or lake of fire. 


* 


confumed, a vacuum is produced in the 
veſſel, and the dry refiduum conſiſts of calx 
of antimony and marine acid. 

_ Nineteenth Obſervation. Regulus of An- 
non. This metal alſo takes fire in ma- 
rine acid vapour, and more rapidly, indeed, 
and with a brighter flame than any of the 
preceding ſubſtances. Forty grains of finely 


| powdered regulus of antimony were thrown 


into a bottle containing 40 cubic inches, the 
moment the bottle was opened. It took 
fire as ſoon as it came in contact with the 
vapour, and burnt with a very brilliant 
vivid white flame, accompanied with a 
great number of ſparks. The bottom of 
the bottle was brought to a white heat. 
If the metal is put into the vapour gra- 
dually, it exhibits, as in the former expe- 
riment, the beautiful phenomenon of a 


burning fountain. Freſh quantities of the 


metal may be introduced, until the whole 
of the vapour is conſumed; and until this 
happens, the metal conſtantly breaks out 


into 


_— 
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into a flame, or at leaſt grows red hot. The 
dry reſiduum is a true butter of antimony. 
Twentieth Obſervation. Regulus of Arſe- 
nic. This takes fire as readily and as vi- 
vidly as the regulus of antimony. It burns 
with a thick white ſmoke, accompanied 
with ſparks, and a fine green and blue flame. 
When confiderable quantities are employed 
(60 grains of the regulus and 80 cubic inches 
of the vapour) the bottles become red hot: 
on uſing ſmaller quantities (30 grains of the 
regulus, and 40 cubic inches of the vapour) 
a jet or fountain of fire, is produced, pro- 
vided the metal be thrown into the vapour 
little by little. The reſiduum | is a batter of 
arſenic. 

Twenty -frſt Obſervation. B gurl. I put 
20 grains of this finely powdered into 40 
cubic inches of the vapour. It immediate 
ly took fire, with a fine vivid bluiſh flame. 
Though it does not burn ſo brilliantly. as 
the reguli of antimony and arſenic; it ne- 
vertheleſs exhibits a very pleaſing appear- 


ance. 'The refiduum i is biſmuth combined 
with the marine acid. | 


Vol, I. No.2. M Twenty- 


L 356 ] 
| Twenty-ſecond Obſervation. Regulus of 
Nickel, If 30 grains of this metal, reduced 
to a fine powder, are thrown into 40 cubic 
inches of the vapour, the regulus becomes 
red bot. It burns with a yellowiſh white 
flame, accompanied with ſpacks. It burns 
with a finer and brighter flame, if it contain 
a little arſenic, or if the acid vapour be very 
red, and have ſtood a few hours in a warm 
place. The reſiduum is nickel combined 
with marine acid. ns 

Twenty- third Obſervation. Regulus 
Cobalt, If 30 grains of this are thrown into 
40 cubic inches of the vapour, the metal 
becomes red hot, the moment it comes in 
contact with the vapour, and gives out a 
bluiſh white flame. This regulus, howeyer, 
as well as the before mentioned metal, re- 
quires the vapour, to be well dephlogiſti- 
cated, dry, and moderately warm. The re · 
ſiduum i is partly in a fluid, partly in a eryſ- 
talliſed form, and may be employed as aſym- 
pathetic ink. 

Twenty- fourth Obſervation. Zinc. If 
this metal be filed to a very fine powder, 
and 
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and the marine acid vapour be thoroughly 


dephlogiſticated, almoſt dry, and have been 
expoſed ſome time to the temperature of 70? 
of Fahrenheit, it takes fire, i in the propor- 
tion of 30 grains of it to 60 cubic inches of 
| the vapour. It burns with a white flame, 
and with a projection of ſparks ; but neither 
the flame nor the ſparks are ſo vivid as thoſe 
which biſmuth affords. The We is 
muriated zinc. 

Twenty fifth Obſervation. Tin. Thirty 
grains of this metal took fire in 60 cubic 
inches of the vapour, with a white bluiſh 
light. The veſſel in which the experiment 
is made, muſt be quite dry, the vapour of a 
very deep yellow colour, and the tin reduced 
to a fine powder, The reſiduum is mu- 
riated tin, which, however, is not entirely 
ſoluble. 

Twenty- Gxth Obſervation. Lead. This 
alſo. takes fire, if 30 grains of it, reduced by 
filing to a fine powder, are thrown into 60 
cubic inches of dry, deep yellow-coloured, 
and moderately warmed vapour. It burns 


with a clear white flame, accompanied with 
e ſparks. 


_—_ 
ſparks. : The refiduurh i is ene lead in 
a cryſtallized n 2 

Twenty-ſeventh Obſervation. Copper. If 
30 grains of this metal, filed to as fine a 
powder as polſible, are put into 60 cubic 
inches of vapour that is dry, high coloured, 
and of the temperature of 659, an inflam- 
mation ſucceeds. The metal, under theſe 
| eircumſtances, burns with a red, but lowly 
ſpreading flame. _The OCR | is dry mu- 
riated — 
Twenty-eighth Obſervation. Lol. This, 
in the proportion of 30 grains to 60 cubic 
inches of the vapour, inflames, or rather 
burns, at the bottom of the veſſel, which 
contains the vapour, with a bright red light. 
The bottle is thereby made red hot. The 
refiduum is muriated iron ina cryſtallized 
„ 
If 40 grains of fine iron n filings ate thrown 
into a bottle (after the bottom of it is pte- 
| viouſly covered with a little water) contain- 


ing $0 or more cubic inches of the dephlo- | 
giſticated marine acid vapour; the iron in 


like manner becomes red hot, but not ſo 
* ; ſoon 
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ſoon as in the foregoing experiment, with- 
out any trace of inflammable air. or detona- 
tion; which, however, ought to happen, if 
water be the ſource of inflammable air, and' 
the baſis of vital air be the real cauſe of the 
difference between. dephlogiſticated marine 
acid vapour and common marine acid. 
Twenty-ninth Obſervation. Quickþlver, 
neither breaks out into a flame nor becomes 
red hot, in the proportion of 30 grains to 
bo cubic inches of the vapour. But it grows 


hot, is rendered leſs Hoid, and is .in ot 
diſſolved. | | 


It is proper to remark, that in all the 
above mentioned experiments from the ei gh- 
teenth to the twenty-ninth, a conſiderable 
quantity of marine acid fumes are extricated, 
which have a metallic taſte, and in addi- 
tion to the well known ſmell of the common 
marine acid, are accompanied with another 
diſagreeable ſmell fimilat to that of burnt 


horn. I may further mention for the fake 
of ſuch-perſons as may be diſpoſed to repeat 
theſe experiments, that only that ſort of 
marine acid vapour muſt be uſed, which 
M 3 comes 


| | 
: 


\.| 
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| comes over about the middle, or what is ſtill 
better towards the end of the diſtillation ; 

that moſt of the ſubſtances, but eſpecially 
thoſe mentioned at eight, and from ſeven- 
teen to twenty-two, break out into a flame, 
when the vapour is at any degree of tempe- 
rature-that is not below 559; but that it is 
better to ſubje& the vapour for ſome time to 
a heat of 60 or 509. In other reſpects, all 
the ſubſtances muſt be reduced to a fine 
powder; and the perfect metals, as they are 
called, together with biſmuth, regulus of 
nickel, regulus of cobalt and zinc, muſt be 
filed as finely as poſſible. 
Thirtieth Obſervation. If 10 grains of 
mild or aerated volatile alkali be firſt put 
into a bottle. containing marine acid vapour, 
and afterwards the ſame quantity of cauſtic 
volatile alkali, the bottle being left open for 
a minute each time, and then a very ſmall 
portion of regulus of antimony be thrown 
in; an inflammation takes place, accompa- 
nied with a violent explofion. It is a mat- 
ter of indifference, whether regulus of an- 


timony, or any other kind of metal be uſed 
for this experiment. 


Thirty- 
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Thirty-ficſt Obſervation, On pouring 
into a bottle containing 30 or 40 cubic inches 
of marine acid vapour, a very ſmall quan- 
tity of ' cauſtic volatile alkali; a conſiderable 
heat enſues, and the bottle becomes fol of 
white fumes. 
Thirty-ſecond Obſervation, On pourin; 8 
into a bottle containing from 30 to 40 cu- 
bic inches of the vapour, all at once, and the 
moment the bottle is unſtopped, two drams 
of cauſtic volatile alkali, a hiſſing noiſe ſuc- 
ceeds, and the bottle becomes filled with a 
red flame or fire, which waves about like 
an aurora borealis. It ſometimes ſeemed as 
if there were faint decrepitations during the 
combuſtion of the alkali The above men- 
tioned hiſſing noiſe, however, and theſe de- 
crepitations ſeem to be owing rather to the 
ſudden production of heat and converſion of 
the water into ſteam, than to any other cauſe. 
It is hardly neceflary to mention that the 
veſſel becomes very hot, and that the reſi- 
duum is ſal ammoniac. 

Thirty-third Obſervation. Two parts of 
regulus of antimony, and one part of pow- 


— charcoal, prepared from beech- wood, 
| M 4 took 


\ | 
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took fire in the marine acid vapour, as readi- 
ly as the metal alone. 

The effect was the fame when equal parts 
of regulus of antimony and charcoal were 
uſed. 28 1171 

And likewiſe when one part of the regulus 
was mixed with two parts of the charcoal. 

Thirty- fourth Obſervation. To the great 
aſtoniſhment of my aſſiſtants and myſelf, 
charcoal prepared from beech-wood took 
fire when thrown (without having any Kind 
of ſubſtance mixed with it) into the marine 
acid vapour, in the proportion of $0 cubic 
inches of this laſt to 3o grains of the char- 
coal powder. It burnt with a red light and 
emitted ſparks, The reſiduum confiſts part- 
ly of aſhes, and partly of unburnt charcoal. 
But in order to make this experiment ſuc- 
ceed, it is requiſite that the vapour be of a 
fiery red colour, of the temperature of 70%, 
and dry; and that the charcoal be in the ſtate 
of a fine powder *. 


T  Befides the above mentioned, there are ſeveral other ſub- 
ftances, not only ſuch as are of a metallic, but others that are of a 
en nature, which are fuehle of inflimimation in the ma- 
Tine acid vapour. 
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XVII. EXPERIMENTS AND OBSERVATIONS. 


ON THE 


DISSOLUTION OF METALS IN ACIDS; 


By JAS. KEIR, Ex, F. R.S. 


(conTinueD) 
— — 


PART II. 


ON THE PRECIPITATION OF SILVER FROM NITROUS 
| _ ACID BY IRON. 


3 
M. 


Keir premiſes his account of the 
experiments which are the ſubject of 
this part of his paper, by remarking, that 
Bergmann“ relates, that upon adding iron 
to a ſolution of filver in nitrous acid no pre- 
cipitation enſued, although the affinity of 
iron to acids in general is known to be much 
ſtronger than that of flyer; and N 


Diſſertatio de Phlogiſt. Quantitate in Metallis. 


even 


\ | 
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even with regard to the nitrous acid, other 
experiments evince the ſuperior affinity of 
iron: For, as iron precipitates copper from 
this acid, and as copper precipitates filver, 
we muſt infer, he obſerves, the greater affi- 
nity of iron than of filver. In the courſe of 
Bergmann's experiments, however, ſome in- 
ſtances of precipitation. occurred, which he 
attributed to the peculiar quality of the 
irons then employed. With a view to 
diſcover the circumſtances and to inveſtigate 
the cauſe of this irregularity and exception 
to the general received laws of affinity, Mr. 

Keir made the following experiments. 


ExPERIMENT 1. 
I digeſted a piece of fine filver in pure 
and pale nitrous acid, and while the diſſolu- 


* Mr, Kirwan, ſays the author, has mentioned this circumſtance 
in his valuable papers, on the Attrafive Powers of Mineral Acids, 
in which he ſays he has always found filver to be eaſily precipitated 
from its ſokition in the nitrous acid by iron; and accounts for it 
| from a circumftance firſt obſerved by Scheele, in diſſolving mercury, 
viz. that the nitrous acid, when ſaturated with it, will take up 
more of it in its metallic form. The ſame thing happens, ſays Mr. 
Kirwan, in diffolving ſilver in the nitrous acid. From ſome facts, 
however, which Mr. Keir mentions, this does not appear to be a 
ſufficient explanation. 


tion 
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tion was going on, and before the ſaturation 
was compleated, I poured a portion of the 
ſolution upon pieces of clean and newly-. 
ſcraped iron wire into a wine glaſs, and ob- 
ſerved a ſudden and copious precipitation of 
filver. The precipitate was at firſt black, 
then it aſſumed the appearance of filver, and 
was five or fix times larger in diameter than 
the piece of iron wire which it enveloped. 
The action of the acid on the iron continued 
ſome little time, and then it ceaſed; the ſil- 
ver te- dĩſſolved, the liquor became clear, and 
the iron remained bright and undiſturbed 
in the ſolution at the bottom of the wine 
glaſs, where it continued during ſeveral 
weeks, without ſuffering any change, or ef- 
fecting any precipitation of the ſilver. 


71 ExPERIMENT II. 

When the ſolution of filver was com- 
pletely ſaturated, it was no longer affected 
by iron according to Bergmann's obſerva- 


ExpE- 
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ExTERIMENT III. 
Having found that the ſolution acted on 
the iron, and was thereby precipitated, be. 
fore it had been ſaturated, and not after- 
wards, I was deſirous of knowing whether 
the ſaturation was the circumſtance which 


prevented the action and precipitation. For 


this purpoſe, I added to a portion of the ſa- 
turated ſolution ſome of the ſame nitrous 


acid, of which a part had been employed to 


diſſolve the filver ; and into this mixture 
abounding with a ſuperfluous acid, I threw a 
piece of iron, but no precipitation occurred. 


the acid was not the ouly circumſtance 
which prevented the precipitation. 


_ 


Danes IV. 


To another portion of the ſaturated ſolu- 


tion of filver, I added ſome red ſmoking ni- 


trous acid; and I found, upon trial, that iron 


precipitated the ſilver from this mixture, 


and that the ſame appearances were exhi- 
bited as had been obſerved with the ſolution 
previouſly to its ſaturation. 

ExPE=- 


It was thence evident, that the ſaturation of 


* 
ExrERIMENT V. | 
The fame effects were produced when vi- 


triolic acid was added to the ſaturated folu- 
tion of filver, and iron afterwards applied. 


ExPERIMENT VI. 


To ſome of the ſame nitrous acid, of 
| which a part had been employed to diſſolve 
the filver, 1 added a piece of iron; and while 
the iron was diſſolving, I poured into the 
liquor ſome of the ſaturated ſolution of ſilver; 


upon which a precipitation of ſilver took place 


inſtantly; although, when the ſame acid had 


been previouſly mixed with the ſolution of 


ſilver, and the iron was then added to the 
mixture, no precipitation had enſued. 


ExrERINMENT VII. 
The quantity of vitriolic acid, or of the 


red fuming nitrous acid, neceſſary to com- 


municate to the ſaturated ſolution of filver 
the property of being acted on by iron, va- 
ries according to the concentration, and to 
the degree of phlogiſtication of the acids 
added; ſo that a leſs quantity than is ſuffi- 


cient 
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cient does not produce any apparent effect. 
Nevertheleſs, when the ſolution of filver is 
by addition of theſe acids brought nearly 
to a precipitable ſtate, the addition of ſpirit 
of wine will, in a little time, render it cap- 
able of acting on iron. 

It appears then, that a ſolution of ſilver is 
not precipitated by iron in cold, unleſs it 
have a. ſuperabundance of Ls ans 


acid. 


|  Exyxximent VII. 
Heat affects the action of a ſolution of 
filver on iron; for if iron be digeſted with 
heat, in a perfectly ſaturated ſolution of fil- 
ver, ſach as a ſolution of cryſtals of nitre of 
filver in water, the ſilver will be depoſited 
in its bright metallic ſtate on different parts 
of the iron, and the iron which has been 
acted on by the ſolution A in * of a 

yellow ochre. 1 nr 


 ExPERIMENT IX. 
833 relates, that he has ſometimes 
obſerved beautiful cryſtallizations or vege- 


tations of metallic filver formed on pieces 
of 
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of iton immerſed long in a ſolution of filver. 
1 have found that no time is able to effect 
this depoſition, unleſs the ſolution be in a 
ſtate nearly ſufficiently phlogiſticated to ad- 
mit of a precipitation by iron, but not com- 
pletely phlogiſticated enough to eee chat 
n immediately. . 


ExrzRIMENT 4 

Dilution with a great deal of water ſeemed 
to diſpoſe the ſolutions of ſilyer to be pre- 
cipitated by iron more eafily. A ſolution of 
filver, which did not a& on iron, upon be- 
ing very much diluted, and having a piece 
of iron immerſed in it, during ſeveral hours, 
gave a precipitate of ſilver in the form of a 
black powder. 


$. IT. 
On the alterations which iron or its ſurface 
undergoes by the action , a ſolution of For 


in nitrous acid, or + a pure CONCEBTT U2EH ni- 
trous acid. 9 

It has been ſaid, that when iron is ex- 
poſed to the action of a phlogiſticated ſo- 


1 lution 
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lution of ſilver, it inſtantly precipitates 
the filver, is itſelf, ated upon or diſſol ved 
by the acid ſolution during a certain 
time, longer or ſhorter, according to 
the degree of phlogiſtication, quantity of 
ſuperabundant acid, . and other circum- 
ſtances, and that at length the ſolution of 
the iron ceaſes; the ſilver precipitate is re- 
diſſolved, if there is ſuperfluous acid; the 
liquor becomes clear again, but only ren- 

dered a little browner by its having diſſolv- 

ed ſome iron; while the piece of iron re- 

mains bright and undiſturbed at the bottom 


of the liquor, where it is no longer able to 
affect the ſolution of filver. £26 


EXPZRIMENT 1. : 


1 poureda part of the phlogiſticated ſo- 
lution of ſilver which had paſſed through 
theſe changes, and which had ceaſed to act 
upon the piece of iron, into another glaſs, 
and dropped another piece of freſh iron wire 
into the liquor; upon which 1 obſerved a 
preci- 
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precipitation of filyer, a ſolution of part of 


the iron, a re-diffolution of the precipitated 
filver; and a ceflation of all thoſe: pheno- 
mena, witk the iron remaining bright and 
quiet at che bottom of the liquor, as before. 
It appeared then, that the Uquet had not loſt 


its power of acting on freſb iron, although 


it ceaſed to act on that piece which had been 
expoſed to it, 


| ExpuRI1MENT H. 


To one of the-pieces of iron which Had 
been employed in the precipitation of a ſo- 
lution of filver, and from which the ſolution 
no longer capable of acting upon it, had 
been poured off, I added ſome phlogiſticated 
ſolution of filver, which had never been ex- 
poſed to the action of iron, but no preci- 
pitation happened. 

It appeared then, that the i iron itſelf, by 
having been once employed to precipitate a 
ſolution of ſilver, was rendered incapable of 
any further action on any ſolution of ſilver. 
And it is to be obſerved, that this altera- 


tion was produced without the leaſt dimi- 
Vol. I. No. 3 nution 
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nution of its metallic ſplendour, or change 
of colbur. The alteration, however, was 
only ſuperficial, as may be ſuppoſed; for 
by ſcraping off its altered coat, it was again 
rendered capable | of ating on a ſolution of 
filver, Po avoid circumlocution, I ſhall call 
Iron thus affected, altered iron; and iron which 
is clean, and has not been altered, n iron. 


ExyERIMENT III. 


To a phlogiſticated ſolution of filver, in 
which à piece of bright altered iron lay, 
without action, I added a piece of freſh iron, 

0 which was inſtantly enveloped with a maſs 
of, precipitated: ſilver, and acted on as uſual; 
but what, is very: remarkable, in about a 
quarter of A minute, or leſs, the altercd i iron 
ſuddenly was covered with another coat of 
precipitated filver, and was now acted on by 
the acid ſolution like the freſh piece. In a 
little time the ſilver precipitate was re- diſ- 
ſol ved, as uſual, and the two pieces of iron 
were reduced. to an altered ſtate. When a 
freſh piece of iron was then held in the li- 


quor, ſo as not to touch the two pieces of 
altered 
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altered iron, they were - nevertheleſs ſoon 
ated upon by the acid ſolution, and ſud- 
denly covered with filver precipitate as be- 
fore; and theſe phenomena may be repeated 
with the fame ſolution of filver, until the 
ſuperfluous acid of the ſolution becomes ſa- 
turated by the iron, and then the re-diflolu. 
tion of the precipitated filver muſt ceaſe. 


EXPERIMENT IV. 


I poured ſome dephlogiſticated nitrous 
acid on a piece of altered iron, without any 
action enſuing, although this acid readily 
acted on frei? iron, and when to the de- 
phlogiſticated nitrous acid, with a piece of 
altered iron lying immerſed in it, I added a 
piece of freſh iron, this immediately began 
to diflolye, and ſoon afterwards the altered 
iron was acted on alſo by the acid. 


| EXPERIMENT V. 
I T poured upon a piece of altered iron a ſo- 
lution of copper in nitrous acid; but the 
copper was not precipitated by the iron; 
N 2 neither 


- 
— 
- * 
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neither did this iron ——— copper from 
Aa — of blue vitriol. 


ExrzxlAzNr VI. 


Altered iron was acted on by a dilute 
phlogiſticated nitrous acid; but not by a 
red concentrated acid, which is known to 
be e Highly phlogiſticated. 


ExPERIMENT VII. 
I put ſome pieces of clean freſh iron wire 
into a concentrated and red fuming nitrous 
acid. No apparent action enſued; but the 
iron was found to be altered, in the ſame 
manner as it is by a ſolution of filver, i. e. 
it was rendered incapable of being attacked 
either by a phlogiſticated ſolution of filver, 
or by W nitrous acid. 


EXPERIMENT VIII. 


Iron was alſo altered by being immerſed 
ſome little time in a ſaturated ſolution of 


filver, which did not ſhew | m viſible action 
on it. 


The 
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The alteration thus produced on the iron 
is very ſuperficial. The leaſt rubbing ex- 
poſes ſome of the freſh iron beneath the ſur- 
face, and thus ſubjeRs it to the action of 
the acid. 

It is therefore with aifficulty, that theſe 
pieces of altered iron can be dried, without 
loofing their peculiar property. For this 
_ reaſon, I generally transferred them out of 
the ſolution of filver, or concentrated nitrous 
acid into any other liquor, the effects of 
which I wanted to examine. Or they may 
be transferred firſt into a'glafs of water, and 
thence into the liquor to be examined, But 
it is to be obſerved, that if they are allowed 
to remain long in the water, they loſe their 
_ peculiar property or alteration. They may 
be preſerved in their altered ſtate, by being 
kept! in ſpirit of ſal ammoniae. 


EXPERIMENT IX. 


| To a faturated ſolution of copper in ni- 
trous acid (which was capable of being 
readily precipitated by freſh iron) I added 
ſome ſaturated ſolution of filver, - From 
N 3 this 
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this mixture, a piece of freſh iron neither 
precipitated filver nor copper: nor did 
the addition of ſome dephlogiſticated ni- 
trous acid effect this precipitation. 


ExpERIMRENT X. 


A ſolution of copper, formed by precipi- 
tating ſilver from nitrous acid, by means of 
copper, was very reluctantly and ſlowly pre- 
cipitated by a piece of freſh iron; and the 
iron thus acted on by the acid was changed 
to an ochre. 

EXPERIMENT XI. 


A ſaturated ſolution of filver having been 
parth precipitated by copper, acquired the 


property of acting upon freſh Iron, and of 
being thereby precipitated, n 


nnr XII. 


Freſh iron immerſed ſome time in ſolu- 
tions of nitre of lead, or of nitre of mercury 
in water, did not occaſion any precipitation 
of the diſſolved metals; but acquired an 


altered quality. Theſe metals taken! in this 
reſ — reſemble filver. 


ExPRE- 
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Exeeriment XIII. 


It is well known that a woletion of mar- 
tial vitriol, added to a ſolution of gold in 
aqua regis, precipitates the gold in its me- 
tallic ſtate. I do not recollect, that the pre- 
cipitation of a ſolution of ſilver, by the fame 
martial vitriol, has been obſerved. How- 
ever, upon pouring a. ſolution: of martial 
vitriol into a ſolution of filver, in the nitrous 
acid, a precipitate will be thrown down, 
which acquires in a few minutes more and 
more of a metallic appearance, and is in- 
deed perfect filver. When the two ſolu- 
tions are pretty concentrated, a bright ar- 
gentine film ſwims on the ſurface of the 
mixture, or ſilvers the ſides of the glaſs in 
which the experiment is made. When a 
phlogiſticated ſolution of filver-is uſed, the 
mixture is blackened, as happens generally 
to a ſolution of martial vitriol, when a 
inen nitrous acid is added to it. 


> vos — 


_ ExrERMENT: XIV. 


I added about equal parts ay water to a 
mixture of phlogiſticated ſolution of filver, 
N 4 | and 


g p 
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and a ſolution df martial vitricl, in which 
all ihe ſi ver had ben grecipitated, and di- 
geſted the dilnte mixture with heat, by 
0 which means moſt of the precipitated ſilver 
Was re- diſſolyed. Bergmann has obſerved a 
ſimilar rerdiſſolution of gold, precipitated 
by martial, vitriol, upon boiling the mix- 
ture; but he attributes the re- diſſolution 
to the concentration of the aqua regis, by 
the evaporation. As this explanation did 
not accord with my notions, I diluted the 
mixture with Aatet., and found chat — 


that the ici « ever took place, 
unleſs there had been a ſuperabundant acid 
in the ſolutions of * and ſilver em- 


1 


» 0 


Expranent XV. 


Mercury is alſo precipitated in its me- 
tallic ſtate, from its ſolbti6n in nitrous acid, 
by a ſolution: of martial vitriol, When the 
1 is pourdd: off from the precipitate, 
1114 | this 


L 179 ] 
this may be changed into running mercury, 
by being —— near the fire. 


Ezrzzin ENT XVI. 
1 found alſo, that ſilver may be precipi- 


tated i in its metallic ſtate, from its ſolution 


in vitriolic acid, by addition of a ſolution of 
martial vitriol. A vitriol of mercury may 


alſo be decompounded by aſolution of martial 


vitriol, and the mercurial precipitate, which 
is a black powder, forms globules, when 
dried and warmed. 


ExPERIMENT XVII. 

Luna cornea is not decompounded by 
martial vitriol; conſequently there is no 
operation of a double affinity. Neverthe- 
leſs, this luna cornea may be decompounded 
by the elements of martial vitriol, while 
they are in the act of diſſolution; that is, 
the filver may be precipitated in its metallic 
ſtate, by digeſting luna cornea with a dilute 
vitriolic acid, to which ſome pieces of iron 
are added. And it is to be obſerved, .that 
this reduction of the ſilver and precipitation 

takes 


_ — — 2 
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takes place while the acid is yet unſaturated. 
Marine acid and iron applied to luna cornea, 
effect the ſame reduction of the ſilver to a 


metallic ſtate, even when there i is more acid 
than is ſufficient for both metals. 


* [The explanation of theſe phenomena will form the ſubject of 
fome fubſequent papers, which Mr. Keir intends to preſent to the 
W | 


XVIII. ON PHOSPHORATED 


CALCAREOUS EARTH; 


By Meffrs. PELLETIER and DONADEI, 
{CONTINUED.) 


$. IV. 


- Phoſphorated calcareous Earth, and vitriolic 


„0 


Alcid. 


N digeſting phoſphorated calcareous 
earth, in concentrated vitriolic acid, 
there 1 is an extrication of white fumes, which 
ſmell 


( 186 J 


ſmell like common marine acid. Bein g de- 
ſirous of inveſtigating the nature of theſe 
fumes or vapour, we put into a glaſs retort 
two ounces of phoſphorated calcareous earth, 
with two ounces of vitriolic acid; and after 
diſtilling them together in a mercurial appa- 
ratus, we obtained twenty-one cubic inches 
of a gas, which we ſubjected to the ne. 
ing experiments. 

1? A ſmall piece of charcoal moiſtened 
with cauſtic volatile alkali, n 1-5th 
of the gas. 

29 Charcoal moiſtened with water, ab- 
ſorbed pretty nearly the ſame quantity, and 
became covered over with a thin, white, 
earthy cruſt, | 
39 This gas reddens the blue colours of 
vegetables. 

4% On letting fall ſome drops of water 
win this air, 1-5th of the air was in like 
manner abſorbed, and the water was ren- 
dered ſomewhat turbid. | 
59 After the ſoluble parts of this gas are 
abſorbed, the remainder is found to reſem- 
ble common air. 


69 It 


ny 
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69 It has the ſame ſmell as the gas pro- 
cured from fluor ſpar. | 

72? Laſtly, This air, after it had been 
kept ſome time in jars inverted in mercury, 
depoſited on the ſides of the jars a thin opake 
cruſt: the inſide of the bell-glaſſes or in- 
verted jars was, moreover, ſlightly corroded. 
Theſe experiments clearly demonſtrate 
2 Of oe of the gas of fluor ſpar in this 
It ought alſo to have a ſmall admix- 
ture ef marine acid gas, fince the ſtone it- 
ſelf (§. 2. F.) contains 1-100 of muriated 
B. We ſubjected the phoſphorated cal- 
careous earth to the ſame kind of treat- 
ment in a water-apparatus; but in this caſe 
we only got ſome common air mixed with a 
little fixed air. We obſerved, however, 
that as the gas paſſed into the water a white 
precipitate was formed, proceeding, nodoubt, 
from the earth contained in the fluor-gas, 
from which the earth is known to be preci- 
pitated the moment the gas comes in con- 
tact with water. 


C. We 
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C. We continued to examine the effects 
of vitriolic acid upon phoſphorated calea- 


reous earth, comparatively with the com- 
mon proceſſes for making phoſphorus and 
phoſphoric glaſs. With this view, we put 
into a glaſs capſule four ounces, one drachm, 
twenty-four grains of phoſphorated calca- 
reous earth, moiſtened with a little water, 
and poured upon the earth an equal weight 
of concentrated vitriolic acid. The mix- 
ture was accompanied 'with a conſiderable 
production of heat. The earth was then 
lixiviated ſeveral times with diſtilled water, 
until the reſiduum ceaſed to ſhow any marks 
of acidity. After paſſing the liquor through 
a linen ſtrainer, and evaporating it to a thick 
confiſtence (taking care to remove the ſele- 
nite as faſt as it precipitated) we put it into 
a crucible in order to vitrify it; and after 
the moiſture was diffipated, the matter ap- 
peared to be thoroughly melted in the cru- 
cible; but, on pouring it out, the glaſs was 
found to be very, deliqueſcent. It was, 
however, of a fine tranſparency. We put 
it into the crucible again, and, on urging 
| the 
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the fire, we obſerved it to be volatilized in 
the form of white fumes. Seeing that the 
volatilization (till went on; we at length de- 
termined to take the crucible out of the fire. 

On pouring out the melted matter, we found 
it had loſt its tranſparency, and that it ſtill 
attracted moiſture from the air. Theſe 
effects we attribute to the purity of the phoſ- 
phoric acid; for when it is pure (ſuch as 
that which is procured from the combuſtion 
or deliquium of phoſphorus) it becomes vo. 
latile on being expoſed to an intenſe heat. 
D. In another experiment, in which we 
made uſe of the ſame quantities. of phoſ- 
phorated earth and vitriolic acid, we added 
to the filtrated liquors, after evaporating 
them to a thick conſiſtence, as much char- 
coal as was neceſſary to give the whole a 
powdery form, ſo that it might be eaſily in- 
troduced into a ſmall ſtone-ware or earthen 
retort: We then proceeded to diſtillation, 
employing for the receiver a. glaſs-retort 
turned upſide down, and containing ſome - 
water. A ſmall aperture was alſo made; 


but the apparatus was ſo managed, that 
the 
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the product obtained from the diſtillation 
| was received in the water, without coming 
in contact with the external air. In pro- 
portion as the fire was increaſed, phoſphoric 
vapours appeared ; a phoſphoric ſmell was 
perceived; and, laſtly, phoſphorus itſelf paſſed 
in drops, into the water of the receiver. 
After collecting the whole together, and 
purifying it by the well-known methods, 
we obtained three drachms and a half of 
phoſphorus, which was very pure and flexi- 
ble. It is proper to remark, that we found 
in the neck of the retort, a red concrete ſub- 
ſtance, which manifeſted a ſtrong acidity, 
and attracted moiſture from the air. This 
ſubſtance blocked up, in part, the neck of 
the retort. Mr. Pelletier conſiders it to be 
volatile phoſphoric acid, which comes up in 
the beginning of the -operation, before it 
has undergone ſuch a degree of heat as, with 
the help of the charcoal, is capable of con- 
verting it into phoſphorus. Thus, if vi- 
triolic acid is treated in the ſame manner 
with charcoal, volatile ſulphureous acid is 


produced, and diſtils over at the beginning 
of the operation. 


In 


4 
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In order to ſatisfy ourſelves that the vo- 
latile phoſphoric acid was, in this cafe, ſub. | 
limed at the very beginning of the operation, 

we repeated the experiment, putting a ſtop 
to the proceſs ſoon after the phoſphoric va- 
pours appeared: On breaking the retort, we 
found the neck of it entirely full of this 
concrete acid. The matter which was left 
behind being again ſubjected to the action 


of the "wy * ne 


& v. 


Phoſpborated calcareous Earth and nitrous 
Acid. 


Vo one ounce twenty- four grains of 
phoſphorated calcareous earth, we poured 
ſome nitrous acid. There was hardly any 
; ſenſible efferveſcence, but ſome extrication 
of heat. We completed the ſolution by 
boiling the mixture; after which, we di- 
lated the ſolution with diſtilled water. It 
was ſomewhat opake. After filtrating it, 
we had an infoluble reſiduum, which 
weighed twenty-four grains. 


1 F. VI. 


CY 


ws VI. | 7 FE... 
Rupee eee. * and. marine 
Acid. 

A. Phoſphorated calcareous earth diffolves 
very readily in the marine acid; und if the 
acid is concentrated, the earth forms with 
it a gelly. This ſolution is alſo effected 
without any very perceptible efferveſcence, 
but with a production of heat. Two hun- 
dred grains were employed in the ſolution, 
from which there was a reſiduum of quartz, 
in ſmall, very thin, irideſcent lamellæ, 
which weighed 6 grains s. On adding to 
the fil trated liquor ſome phlogiſticated alkali, 
we obtained a fine blue precipitate, weighing 
fx grains; which, including what could 
not be ſeparated from the filter, we ſuppoſe 
to correſpond to one grain of iron in 100 
grains of phoſphorated | calcareous earth. 


* Sometimes the refiduum was more confiderable; but it never 
amounts to above three grains in 100, if we chuſe a ſpecimen 
which is free from particles of quartz (which may be diſcovered 


by the eye) and ſee that what remains, is is no longer acted upon by 
the-marine acid. 


R 0 After 
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After ſeparating the blue precipitate, we 
added to the liquor a ſolution of cryſtallized 
mild vegetable alkali, that we might be cer- 
tain that the liquor was thoroughly neu- 
tralized “. A precipitate was depoſited, 
which we dried, We then evaporated, the 
liquor and obtained more precipitate, which 
after being. dried, was added to the former 
one. They weighed together 220 grains. 
We put them into a crucible, in order to ex- 
pel the fixed air; and after they had been 
in the fire four hours, they weighed only 
118 grains; whence we infer, that there are 
fifty- nine grains of pure calcareous earth in 
100 of phoſphorated calcareous carth. 
B. We diſſolved 200 Srains more of phoſ- 
phorated calcareous. earth in_ marine acid, 
and added to the filtrated folution ſome vi- 
triolic acid. Some ſclenite was precipitated. 
We then evaporated the liquor, god having 
carefully colloid all _— ſelenitic cryltals 


kf the alkali is not — — with fixed air, the 
precipitate which ĩs let fall is a mixture of both phoſphorated and 

acrated calcareous earth. | 
| | which 


| [ 189 ] 
- which were formed during theevaporation, we 
weighed them together, and. found them to 
amount to 392 grains z which correſpond 
to about 118 grains of pure calcareous earth, 


and give 59 grains of pute calcareous earth 
in 100 of phoſphorated calcateous earth, - 


& vir. 


We expoſed ok phoſphorated calca re- 
ous earth to the action of dephlogiſticated 
marine acid gas; expecting that it would 
have been thereby deprived of its phoſpho- 
reſcent property: But, on examining it 
afterwards, we found . it as Phoſphoreſcent 


as it was before. 


Wie mixed 100 grains of phoſphorated 
calcareous earth with vinegar, and aſſiſted 
the action of the acid by boiling. After 
filtrating the liquor, we had a reſiduum 
which weighed 96 grains. Vinegar, there - 
fore, does not ſeem to diſſolve phoſphorated 


calcareous earth; but it attacked, in this ex- 
O2 periment, 


1 9 J 
periment, the aerated, and probably too, the 
muriated calcareous earth, GE * baer, 
phorated ſeone contains. | 


| F. Ix. | 
Up pon throwing phoſphorated — 
earth into melted nitre, no detonation en- 
ſued; but the ſame phoſphoric appearance 
was obſerved, as ha ppens when it is thrown 
on live coals. If the mixture is afterwards 
Heated, nitrous vapours are diſengaged, the 
remaining matter acquires a red colour, and 
a very trifling portion of the phoſphorated 
calcareous earth is found to * decom- 
poſed. 


. X. 


we digeſted one ounce of phofphorated 
calcareous earth in a ſolution of mild vola- 


tile alkali; but after boiling the mixture 


for ſeveral hours, we did not find the ſtone 
to be decompoſed, or that its phoſphoreſ- 
cent property was at all impaired. 


—_— 
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Fi com theſe ne it Foltbws, that 


100 grains of phoſ recs calcareous earth 
contain of | 


* 


Grants, | 
1 (French wt.) 
Fixed: air (5. 3) about I. 


Marine acid contained in a grain of mu- 
riated lime 8 1 Ei) = n= © + 
Iron (5. 6.) 3 
Quartz (F. 6. A 3 
Pure calcareous earth 6 6.) = 59 
There remain for the fluor AT] phoſ- 
plioric acids 36+ grs. which we ſup- 
| Pole to be in the followin 8 propor- 
tions, viz. | 1 
Phoſphoric acid =- 34 . 
Fluor acid — - "2x5 36 
1n the ha. 5 „ $50 4+ Wag. 
It was not without aſtoniſhment that we 
found the marine, fluor, and phoſphoric acids, 
united in phoſphorated calcareous earth. 
Scheele admitted the firſt to be preſent in all 
the natural compounds which have the cal- 
careous earth for their baſis: But when we 


93 find 
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find the phoſphoric and fluor acids joined to 
one and the ſame bafis; when we ſee theſe 
two acids poſleſs, in ſeveral reſpects, ſimilar 
properties; and, laſtly, when we reflect that we 
do not yet know what is the radical principle 
of the fluor or ſparry acid :—theſe confide- 
_ rations certainly afford very ſtrong induce- 
ments to chemiſts, to examine whether the 
acid of fuſible ſpar be not a modification of 
the phoſphoric acid. As theſe reflections 
are not deſtitute of foundation, we do not 
heſitate to declare, that we intend to make 
them the ſubject of a particular enquiry. 
With regard to the phoſphoreſcence of 
phoſphorated calcareous earth; we do not 
think that this property is to be conſidered 
as a peculiar « or diſtinguiſhin g characteriſtic, 
ſince calcareous ſpar, ſelenite, the different 
kinds of heavy ſpar, fluor ſpar, and many 
ſalts partake of this property. Beſides, the 
artificial compound of phoſphoric acid and 
caleareous earth ĩs not phoſphoreſcent. We 
alſo maintain, that the phoſphoric acid i is 
not more peculiar to the animal, than to 
the mineral kingdom: As an acid furnifhed 


with 
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with a baſis, we are of opinion, that it be- 


longs to the mineral kingdom, as much as 
the mineral acids, as they are called. We 
find the phoſphoric acid combined - -in the 
mineral kingdom, with different baſes, and 
we alſo find it combined in the ſtate of phoſ- 
phorus itſelf, with different metals; where- 
as the vegetable and animal worlds only 
afford ſecondary combinations of phoſpho- 
rus. We ſhall not, for the preſent, enlarge 
any further on this ſubject, but ſhall con- 
clude with obſerving, that it is to Mr. Prouſt 


that we are indebted for the diſcovery of the = 


natural combination of phoſphoric acid with 
calcareous earth; a combination of. which, 
as he has ſhewn, -whole mountains: are 
formed. We only pretend to have confirmed, 
not a conjecture, but a matter of fact. 


. 
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ber METHOD or DYING,” 
unn, 0 1 
TIDY SAUNDERS; If 


"BY MR. vo GLER. . 


* " 


32 1.970 
IHE. common method of ag With- C 
ſaunders is very faulty, ſince the wa- 
top menſtrua which: are: employed for chat 
purpoſe, are not capable of extracting all 
the colouring partieles from the wood, nor 
of communicating them aſterwards in ſuf- 
gecient quantity to the cleths which are 
boiled, or dipped in them. Among the great 
variety of experiments which: I have made 
with this dye (which grows in the - Eaſt- 
Indies, and is the Pterocarpus ſantolinus Lin.) 
the following have ſucceeded beſt: They 
were repeated at leaſt ten times, and always 
with the like ſucceſs. 

1. Info a ſolution of tin, — with 
aqua fortis, and thrice as much ſalt water, 
I put 


yu 


I ws J 
I put wool, filk, linen, and cotton, which 
had bern previouſly well ſcoured and waſhed, 
Six hours afterwards I took them out again, 
rinſed and wrung them well in three ſepa» 


when they were dried, put the half of each 
article into the ſpirituous tiacture of ſaun- 
ders, as deſcribed under (6) and let them 


remain ſaaking therein, without heat, from 


| half to à whole hour: The remaining half 
of each was boiled for ſome what leſs than a 
quarter of an hour, in the tincture of ſaun- 
ders, diluted with water (7). After taking 
them out, wringing them, and drying them 
in the ſhade, all of them appeared of a Ap 
rich ſcaclet, or poppy. colour. 
2. I took 3 drachms of pounded 4 
and diflolved the fame in twelve ounces. af 
pure hot water. Into this: ſolution, while 
it was yet warm, I put fame pieces of aol, 


fülk, linen, and cotton, which had been, pre- 
viouſly waſhed and cleanſed. After they 
had remained in the ſolution twelve hours, 
I took them out, waſhed and wrung them 


well in three . quantities of clean 
cold 


* 


rate quantities of clear cold water, and 


- 
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cold water, then dried them, and immerſed 
one half in the cold ſpirituous tincture (6) 


from half to a whole hour; and boiled 
the other half for about ſix or ſeven minutes in 


the tincture, diluted with water (7). When 
they were taken out and dried in the ſhade, 
they had all a very fine rich ſcarlet colour. 
3. Three drachms of pounded blue vi- 
trĩol were diſſolved in twelve ounces of hot 
water, and wool, filk, linen, and cotton, that 
had been well ſcoured and waſhed; were 
ſteeped therein for twelve hours, and then 
taken out. After they were ſufficiently 
rinſed or ſwilled in clear cold water, they 
were dried; the half of each was kept im- 
merſed from half to a whole hour in the 
ſpirituous tincture (6), and the remainder 


was boiled for fix or ſeven minutes in the 


diluted tincture (7). They were then taken 


out, wrung, and dried in the ſhade. All of 


them had a ee, rich, —_ . 
colour. . 

4. Wool, alk, Nike; in cotton, which 
bad been well waſhed and cleanſed, were 
ſoaked for twelve hours in a ſolution of 
white 
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white vitriol, prepared with three drachms 
of the falt, and twelve ounces of hot water. 
After they were taken out, properly drenched 
in clear cold water, and dried, they acquired 
both by immerſion in the cold ſpirituous 
tin&ure (6) and by boiling in the diluted 
tinQure (7) a fine rich deep crimſon colour. 
5. Three drachms of common green vi- 
triol were diſſolved in twelve ounces of hot 
water, and pieces of wool, filk, linen, and 
cotton, that had been previouſly ſcoured and 
cleanſed, were ſoaked in the folution for 
twelve hours; after which they were taken 
out, waſhed ſeveral times in clear cold wa- 
ter, and dried; and, as in the preceding ex- 
periment, one half of each article was dip- 
ped i in the cold ſpirituous tincture (6) and 
the other half was boiled in the diluted | 
tincture (7). After being wrung and dried, 
they were all of a very beautiful, deep violet, 
and ſometimes alſo of a dark browniſh red 
colour. 

The tinctures in which the above men- 
tioned articles were dyed, were prepared in 
the following manner: 


6.1 
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6. I took half an ounce of red ſaunders. 
wood in fine powder, the ſame as 1s | ſold at 
the colour ſhops, or druggiſts, put it into a 
large glaſs bottle, poured upon it twelve 
unc of common brandy, or proof ſpirits, 
cocked the bottle, and ſet it by in a moderately 
warm place. In the courſe of 48 hours the 
ſpirit extracted all the colouring matter 
from the wood, and thereby acquired a bright 
red colour. The bottle muſt be frequently 
ſhaken during the digeſtion. The tincture 
thus Prepared, may be employed cold, with- 
out any previous ſeparation of the.. powdered 
ſaunders-wood; nothing more being neceſ- 
fary but to let the articles which are to be 
dyed, after they have been previouſly eeped 
in the mordant ſolutions (1. 2. 3. 4. 5.) re- 
main immerſed i in the tincture, for the (| pace 
of half an hour, or a whole hour; then to take 
them out, wring them, and dry them i in the 

| ſhade. This tincture does not loſe its colour- 
ing virtue by age; for, after being kept a long 
time, it is found to dye the ſtuffs almoſt as 
well as it does when it is uſed immediately 


after It is prepared, But by frequent im- 
| merſions 
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merſions and dyings of the cloths, it is rob- 
bed of its colouring particles, and in that 
caſe, requires to be digeſted again with freſh: 
quantities of the wood. 
7. I diluted the above deſeribed pirituous 
tincture of ſaunders with from 6 to 10 times 
as much pure cold water. The mixture 
was not accompanied with any detrimental 
ſeparation of the colouring particles. It 
was in this diluted tincture that the ſeveral 
articles, after being duly prepared and ſoaked 
in the mordant liquors (1. 2. 3. 4. 5.) were 


dyed with the affiſtance of a boiling heat. 
Linens and cottons which were dipped in 


glue-water, after being ſteeped in the mor- 
dant liquors, evidently acquired in this 
diluted tincture a much ſtronger and richer 
dye. The above-mentioned ſpirituous tine- 
ture of ſaunders (6) ſhonld not be kept long, 


nor the digeſtion extended beyond 48 hours, if 


it is intended to dye the cloths of x very fine 
bright colour: For after that ſpace of time, 
the brandy or ſpirits f ſeem to extract brown 
and yellow colouring particles from the wood. 


In this caſe, too, as well as in the former, 


it is unneceſſary to ſeparate the powdered 
wood 
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wood before the boiling and working of 
the dye; nor is it neceſſary to waſh the 
ſtuffs in cold water after they are dyed in it, 
fince the ſaunders-powder which adheres to 
them may be eaſily rubbed or ſhaken off. 
I have found it uſeful, however, to immerſe 
_ the cloths (after they are taken out of the 
dye and wrung) for a few minutes in a cold 
ſolution of half an ounce of common ſalt, 
and a quarter of an ounce of alum, in twelve 
ounces of pure water; and afterwards to 
waſh them ſeveral times in clear freſh wa- 
ter, wring them out, and dry them in the 
ſhade. By theſe means the colours are ren- 
dered more beautiful and more permanent. 
In other reſpects, all the pieces of wool, 
filk, linen, and cotton, which were dyedin 
the above-mentioned” experiments, ſtood 
very well the action of alkaline ley, ſoap 
and water, and acids; but by expoſure to 
the air and ſun-ſhine, the colours were more 
| readily diſcharged, eſpecially thoſe of the lin- 
ens and cottons. | 
Red ſaunders, on being boiled with fixed 
| alkaline ſalt and water, gives out but little 


of its colouring matter; and cloths that are 
dipped 


T 2&1 
dipped in this decoction, are, from What 1 
have obſerved, very ſlightly and badly dyed. 
Brandy is unexceptionably the beſt and moſt 
powerful menſtruum for extracting the co- 
louring particles from the wood, and that 
which communicates them afterwards in the 
greateſt quantity to the articles that are to 
be dyed. ,. This method is certainly rather 
expenſive, but then it makes ample return 
by the fineneſs and righneſs of the colours 
which it is capable of imparting to all kinds 
of ſtuffs. The red ſaunders anſwers much 
better for this purpoſe, when it is reduced to 
a fine powder, than when it is only cut into 
ſmall pieces. The ſaunders- powder which 
is met with at the colour. ſhops and drug- 
giſts, is ſometimes adulterated with other 
ſubſtances, and moiſtened with acids. The 
beſt ſort, inſtead of being light, is rather 
heavy, and, is not of a dark, but of a clear 
red colour. 
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8 CHEMICAL NE Ws. 


| = Lowrrz has lately received + 
medal from the Imperial Oeconomical 


Society at St. Peterſburgh, for a paper con- 
taining an account of experiments on the 
effects of charcoal powder and vitriolic 
acid, in preventing the putrefaction of water; 
and on the reſtoration of fœtid, bad: taſted, 
and brown, or other coloured water, to an 
inodorous, taſteleſs, tranſparent, and colour- 
lefs liquor, like freſh water. 

Among theſe experiments are the follow- 
ing: Three bottles holding 16 pints each, 
were filled with the ſame well-water, to No. 
1. were added fix ounces of finely pulverized 
charcoal; to No 2, two ounces of charcoal 
coarſely powdered z and No 3. had nothing 
added to it. Theſe bottles were placed in 
the ſame expoſure in the month of July; 
No. 3. ſhewed ſigns of putrefaction in two 
days time, but No. 1. and 2. remained quite 
ſweet for 8 days. 


5 Three 
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| * another experiment, water in a wooden 
veſſel. with a large quantity of charcoal pow · 
der, kept perfectly ſweet four weeks in hot 
weather, and even would not putrefy at all; 
while the ſame kind of water became fetid, 
without any charcoal, in a few days. 
Three drachms of finely powdered char- 
coal, rendered four ounces of ſtinking 
brown and bad taſted water, ſweet, colour- 
leſs, and inſipid. One drachm of charcoal 
produced the ſame effect, if two drops of oil 
of vitriol were alſo added, but acid of vitriol 
alone will not deprive foul water of its 


brown colour. In general this proportion 


of acid of vitriol and. charcoal will pro- 
duce the ſame effects as three times the 
quantity of charcoal alone. It is remark- 
able, that this proportion of vitriolic acid 
does not make the purified water acid to the 
taſte, or even change turnſole red. 

Mr. Savareſi, in a letter to Mr. Fourcroy, 
publiſhed in the firſt number of the Annales 
de Chimie for this year, adduces ſeveral 
powerful reaſons for believing that the me- 
Vol. I. No. 2. . tallic 


. 
tallic globules obtained in Mr. de Ruprecht 0 
experiments on the reduction of the different 


kinds of earths, are nothing but fiderite or 
phoſphorated iron. Thepretended regulus, 
for inſtance, of calcareous earth agrees, he 
obſerves, with fiderite in ſpecific gravity, in 
colour, in brittleneſs, in internal texture, 
in the circumſtance of being attracted by the 
magnet, and in the manner in which it is 
affected by heat. Again, this ſuppoſed 
calcareous regulus is inſoluble in acids 
without application of heat, and diffi- 
_ cultly ſoluble in them even with the aſſiſt- 
ance of heat. It depoſits flakes which have 
the appearance of a white gelly, in nitrous 
acid 'mixed with a little marine acid: By 
the phlogiſticated alkali it is precipitated 
of a blue colour; and by the common al- 
kaline falts, it is thrown down in the form 
of a white powder. Inſtead of iron com- 
| bined with phoſphoric acid, Mr. Four- 
eroy remarks in a note upon this letter, that 
theſe metallic globules more probably con- 
fiſt of iron combined with phoſphorus itſelf. 
1 The 
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The iron, and perhaps alſo a little manga- 
neſe, is ſuppoſed to be furniſhed by the 
charcoal, and the bone-aſhes furniſh the 
phoſphoric acid, which by the phlogiſton 
of the charcoal is converted, at leaſt in part, 
into phoſphorus. Some experiments which 
have very lately been made at Berlin ſeem to 
confirm Mr. Savareſi's opinion, except that 
from theſe laſt experiments it appears that the 


rather than from the charcoal. 


a method of decompounding fixed air, ſo as 
to obtain the charcoal feparate from the pure 
air, which, according to the modern doctrine 


tuent principles. 

| While this analyſis of fixed air may be 
conſidered as adding ſtrength to Mr. Lavoi- 
fier's theory, Dr. Prieſtley's further experi- 
ments, on the other hand, relative to the pro- 
duction of nitrous acid from the combuſtion 
of dephlogiſticated and inflammable airs, have 
2 contrary tendency; ſince they prove, in 
; 5 refutation 


iron proceeds from the crucibles themſelves, 


Mr. Tennant of Cambridge hasdiſcovered 


of the French chemiſts, are its two conſti- 
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refutation of Mr. Lavoiſicr s explanation, 
that the acid does not proceed ffom the 
phlogiſticated air, with which. the dephlo- 
gilticared air in Dr. Prieſtley's former ex- 
periments on this ſubject was ſuppoſed to 
be debaſed. For, the pureſt poſſible de- 
phlogiſticated air yields, in this caſe, the 


greateſt quantity of nitrous acid; whilſt, on 


the contrary, the more phlogiſticated air 
there is mixed with it, the leſs acid is ob- 
tained. 


- 


ERRATUM, IN THE FIRST NUMBER. | 
Page 98, . 13, for long-necked, read tubulated: 
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XXI. NEW DEMONSTRATION | 


CIO 
"SPECIFIC NATURE 
E408" + Cc 1rD; 
By Mr. SCHERLE. 


N the ſecond number of the Chemical 
Annals for the year 1785, Mr. Achard 
has communicated an account of his experi- 
ments, relative to the changes which the 
different kinds of earth undergo, on being 
expoſed to the fire along with the vegetable 
fixed alkali. Although it is very far from 
being my wiſh to criticiſe, or call in queſtion 
in the leaſt degree, the labours of this cele- 
brated philoſopher; yet, ſince he has pub- 
liſhed his experiments to the world, I think 
myſelf juſtified, if, in the cauſe of truth, 
I likewiſe publiſh mine. I ſhall entirely 
confine myſelf to what relates to the fluor 
Vol. I. No. 3. "He _ ſpar 
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ſpar and its acid; for this is a foſſil which 
I have examined again and again. I think 
myſelf juſtified, I fay, in appealing to the 
public in my own vindication; for be- 
fides the above- mentioned paper, Mr. 
Achard has alſo inſerted, in Rozier's jour- 
nal (Tom xxiii. number for July) a diſſer- 
tation, on what he terms the volatile earth 
of fluor. I ſhall here make a ſhort abſtract 
from that journal, of what he ſays upon 
the ſubject, and what he looks upon as eſta⸗ 
blihed. 
1 Acids are e capable of diſcngaging 
from the fluor mineral a peculiar earth, 
and of volatilizing, it along with themſelves. 
29. This, volatilized earth may be ſeparated 
again from the acids, by ſaturating them 
with vegetable fixed alkali. This earth, 
after being thoroughly waſhed, or edulco- 
rated in a large quantity of water, and 
dried, is the volatile earth of fluor. When 
vitriolic acid bas been employed for its ſe- 
paration, the filtrated ſaline liquor yields 
| vitriolated tartar, and other neutral ſalts, 
according to the nature of the acid uſed in 
the 
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th diſtillation of the fluor. 39. This 


earth of fluor is not in the leaſt degree ſaline, 
being quite inſipid, and inſoluble in water. 
4%. It melts in the fire to a maſs, which 
'reſembles porcelain. 5. So far from unit- 
ing with alkalis, it efferveſces with acids: 
It is, therefore, an alkaline earth : It has 
no effect upon metals which are expoſed to 
the fire along with it, except iron; and in 
this reſpect it agrees with an alkaline earth. 
Hence it is not an acid, though Mr. Scheele 
has conſidered it as ſuch; an error into 
which he has fallen, from not having ex- 
amined with ſufficient attention, the pro- 
duct obtained by diſtillation. 852 
Such are the hypotheſes which Mr. 
Achard has advanced, and which are di- 
realy contradiftory to my experiments. 
I ſhall examine them one after the other. 
Acids, ſayshe, “ diſtilled with fluor ſpar, 
s ſeparate a peculiar earth from it, and carry 
« the ſame up with them into the receiver. 
I am perfuaded that Mr. Achard cannot be 
ignorant of the experiments which the cele- 
brated Mr, Meyer has made upon this ſub- 


2 Jeck. 


glaſs receiver, which had been previouſly 
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jet, Is it poſſible, then, that any perſon 
ſhould ſtill doubt the exiſtence of a ſui ge- 


neris acid in fluory ſeeing that the acid does 
not always, or neceſſarily carry up this par- 
ticular earth along with it? To convince 
myſelf of the truth of this, I ground ſome 
pure fluor to powder in a metal-mortar, 
added oil of vitriol to it, and put the mix- 
ture into a tin retort: To this I adapted 2 


heated, and carefully and completely lined 
in the inſide with melted white wax. I 
poured into the receiver thus prepared, a 
little diſtilled water; and after ſecuring the 
junctures of the apparatus with paper, I 
placed the retort in a ſand bath, taking 
care that the receiver did not become warm; 
otherwiſe the wax would have been melted, 
and the acid would have had free acceſs to 
the glaſs. After the ſpace of an hour, I | 
took away the receiver, and found the wa- 
ter which it contained very acid and ſmok- 
ing; but without any pellicle or ſiliceous 


earth upon it. On ſaturating ſome of this 


acid with falt of tartar, it remained clear, 
and 


N 
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and without any precipitation: with the 
volatile alkali the effect was the fame. 
Thus the exiſtence of a fluor acid without 
this particular earth, is proved. I ſhall. 
therefore call this acid the pure acid of fluor. 
I afterwards repeated the ſame experiment, 
only with this difference, that to the mix- 
ture of pounded fluor and ail of vitriol, I 
added a ſmall quantity of rock-cryſtal, which 
had been previouſly ground to a fine pow- 
der in a braſs mortar: I lined the infide of 
the receiver, as before, with a coating of 
wax. An hour afterwards, I removed the 
receiver, and found the water contained in 
it quite thickened by the filiceous earth 
which had been carried overand volatilized. 
I fltrated the acid, and on faturating it with 
alkali of tartar, it became quite thick and 
gelatinous. Who does not thus fee, that 
the earth contained in the common fluor 
acid is merely accidental, and that it is de- 
rived from the ſiliceous earth of the glaſs 
retorts? 
Again, Mr. Aokun ſays, T he volati- 
15 liged earth may be ſeparated again by 
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t n 
<« means of the vegetable fixed alkali; and if 
* oil of vitriol was employed in the diſtilla- 
«6 tion, a vitriolated tartar is obtained.” 
He performed his diſtillation in glaſs veſſels, 
I provided myſelf with a certain quantity 
of this volatile earth of fluor, as he calls it, 
and waſhed, or edulcorated it well in a good 
deal of water. After ſaturating the acid li- 
quor with lixivium tartari, I evaporated it. 
Here, according to Mr. Achard's aſſertion, 
I ought to have had a vitriolated tartar; 
but J got a neutral ſalt, which was totally 
different. If too much oil of vitriol be not 

employed for the expulſion of theacid from 
the fluor, it will not be found to contain the 
ſmalleſt veſtige of vitriolic acid, and conſe- 
quently no vitriolated tartar will be obtained. 
I have already proved ſome years ago, in 
_ refutation of Mr. Monnet, that all the vi- 
triolic acid uſed in the diſtillation of fluor 
remains behind, united with the calcareous - 
earth in the form of gypſum. Mr. Achard 
cannot too, I ſhould think, be ignorant of 
this. I have expelled the acid from fluor, 
both by means of the phoſphoric and arſe- 
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nical acids; and upon examining this fluor 
acid afterwards, I never could diſcover in 
it any veſtige of thoſe ſo fixed acids. I ſhall 
moreover ſhew farther on, that the acid 
may be procured from fluor, without the 
intervention of any other acid. The quan- 
tity of neutral ſalt which I got from the 
ſaturated fluor acid was, beſides, ſo inconſi- 
derable, that it may be reaſonably aſked, 
what became of all the acid and alkali ? For, 
from jfive drachms and a balf of alkali of 
tartar, I obtained only one drachm of this 
neutral ſalt; whereas, upon faturating the 
acid with volatile alkali, and thereby pre- 
cipitating the earth, I got pretty nearly 
half an ounce of a ſal ammoniac from the 
ſame quantity of acid. The firſt mentioned 
neutral ſalt was not cryſtallizable, but deli- 
queſced very quickly; it certainly, there- 
fore, was not a vitriolated tartar. More- 
over, the weights of theſe precipitated earths 
are found to be very different. The earth 
which is precipitated by the vegetable or mi- 
neral fixed alkali, weighs more than twice 
as much as that which is precipitated with 
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the volatile Alka; both 'previpitates ate 
thrown down almôſt trariſparetit Hiee gelly; 
but on being dried, the earth which was 
precipitated by means of the fixed alkali 
becomes White like chalk, whilſt the other 
temains ſemi-tranſparent, as the earth from 
liquor ſilicum always is. Hence it is-appa- 
rent that theſe e. 'of a 
different nature. 
In the next place, Mr. Achard Sys, 
The volatile earth of fluor (by which he 
all along means the earth which is 'precipi- 
tated by the vegetable fixed alkali) is 
*© not in the leaſt degree ſaline, and is inſo- 
© Juble in water. Here he certainly has 
not examined all circumſtances thoroughly. 
Upon half an ounce of Mr. Achard's vola- 
tile earth of fluor, after I had- edulcorated 
it well in ſeveral quantities of water, I 
poured ten ounces of water, and boiled the 


mixture in a cucutbit or matraſs, for a 
quarter of an hour; the filtrated decoction 


had a ſouriſh taſte, and reddened blue paper; 
at which I was the more ſurprized, as I had 
em ployed i in the n a greater quan- 


tity 
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tity of alkali than was neceſſary for the ſa= 
turation of the acid. 1 now poured ten 
ounces more of water upon the earth which 
remained in the mutraſs, and after boiling 
the ſame for one quarter of an hour, I filtrated 
it, and found that this water was alſo acid. 
I again poured the ſame quantity of freſh 
water upon the refiduum in the matraſs, and 
boiled the ſame. 1 repeated this operation 
three times more; and the filtrated water of 
the laſt; boiling proved to be quite as acid as 
the firſt water. I now dried the refiduum, - 
and found that it weighed one drachm and 
a half. This reſiduum was not altered in 
the leaſt, but ſtill retained all the properties 
which it had before the boiling. This vo- 
latile earth of fluor is, therefore, of a 
:faline nature. The filtrated ſouriſh water 
depoſited, on cooling, part of the diſſolved 
earth in the form of a tranſparent powder, 
and on further evaporation it let fall more; 

ſo that after due exſiccation, I recovered my 

half ounce of volatile fluor earth again. 

This earth, or rather this ſalt, is very eaſily 
diſtinguiſhed: by this gircumſtance, that, af- 
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ter it is dried its particles fall looſe from 
one another, like the ſand of an hour glaſs ; 
whereas the earth, or precipitate, which is 
obtained from the fluor acid by means of 
the volatile alkali, conſiſts of coherent par- 
ticles, and by every teſt ſhows the me pro- 
perties as ſiliceons earth. 
e It melts in the fire, fays Mr. Achard, 
into a maſs which reſembles porcelain.” It 
_ 46 true that it is at firſt changed into ſuch a 
white maſs; but if the fuſton is continued 
Jonger, it is converted into a tranſparent 
glaſs. This glaſs is alkaline, deliqueſces in 
the air, becomes gelatinous on: theaddition of 
acids, and in every reſpect agrees with the 
liquor filicum. The white colour, therefore, 
of the maſs which reſembles porcelain is 
owing to the fluor acid which ſtill remains 
combined with it, but which is probablyafter- 
wardsex pelled by acontinuance of the fuſion. 
_ «© So far from uniting with alkalis, it ef- 
Ferveſces with acids; and is, therefore, an 
alkaline earth. I ſay this earth does not 
efferveſce with acids, ſince it is, :as I have 
Already proved, of an acid nature. By ef- 


ferveſcence 
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ferveſcence we are not here to underſtand - 
the frothing up which takes place on pour- 

ing oil of vitriol upon this earth; for this is 
evidently owing to the fluor acid, which is 
combined, as a real conſtituent part, with 
this earth, and which is thus diſengaged in 
the form of an acid gas : With other weak- 
er acids, it does not frcth up ſo ſtrongly. 
Without this diſtinction, common ſalt 
might, in like manner, be faid to. be of an 
atkaline nature, ſince it froths * with oil 
of vitriol. 


On melting this earth in a filver cruci- 
ble, with four times as much vegetable fix- 
ed alkali; I obtained a true liquor ſilicum. 
I am at a loſs to account for the reſult which 
Mr. Achard obtained, on expoſing to the 
action of the fire, four parts of fixed alkali 
with one part of his fluor carth*. Is it to. 


* The following is the experiment, to which Mr. Scheele refers : 
« A mixture, ſays Mr. Achard, of one ounce of fluor earth with 
« four ounces of falt of tartar, on being expoſed to the fire in an 
ic tron crucible, was converted into a black maſs, which ſtrongly 
« attracted moifture from the air. This maſs was lixiviated firſt 
& with- cold, and afterwards with hot water. The cold lixivium 
** was colourleſs, but the hot lixivium was of a deep blue colour, 
« owing 
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be aſcribed ts the iron enn Still 
more incomprehenſible is the appearance of 
the Pruſſian blue, which, in all his fuſions 
of the other carths with an alkali, ſettled 
at the bottom of the alkaline ley? Who 
does not know that an alkaline ley, immedi- 
ately deprives Pruſſian blue of its colour? 
But I am digreſſing tov far from my object. 
I will now ſhew that Mr, Achard's earth 
does efferveſce with alkalis, and conſequently 
is not an alkaline earth. Tf a little of this 
earth is put into a warm ſolution of aerated 
vegetable or mineral fixed alkali, the earth 
at firſt falls to the bottom; but immedi- 
ately afterwards it riſes up to the ſurface 
with a manifeſt frothing, and the earth then 
aſſumes a gelatinous appearance. On boil- 
ing the mixture a little while, the whole is 
diſſolved; but as ſoon as it grows cold, the 
gelatinous matter ſepatates from it again, 


« owing to the Pruffian blue, which was ſuſpended in it. After the 
<« xiviation, there remained on the filter a brown reſiduum, which 
« weighed two ounces and a half, two drachms, two ſcruples. On 
« ſaturating the colourleſs lixivium of the cold water with vitriolic 
tt acid, no precipitation enſued. Fixed alkali, therefore, does not 
n in water.“ 
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This gelly, after being thoroughly waſhed 
in warm water, is found to be a pute ſilice- 
ous earth. On adding the earth which 
has been precipitated by fixed alkali, to 
a- ſolution of mild volatile alkali, it like- 
wiſe effetveſces, but is not diſſolved by boil- 
ing; for it is known that the filiceous 
earth is not ſoluble in the volatile alkali. 
On mixing this earth with lime-water, the 
lime ſeparates -from the water, and falls tq 
the bottom in the form of a white powder, 
the water being left quite clear. This 
powder conſiſts of alkali, lime, fluor acid, 
and ſiliceous earth, and is inſoluble in wa- 
ter. It diſſolves in acids, and thereby be- 
comes gelatinous. Diſtilled with ſal am- 
moniac, it diſengages the volatile alkali; 
and when expoſed to the blow pipe it melts 
into a white glaſs. On diſtilling this earth 
of Mr Achard's with nitrous acid, the 
fluor acid is extricated. The refiduum, 
which is very fuſible, on being diſſolved in 
water, depoſits a filiceous earth; and the 
ſolution itſelf yields priſmatic nitre. I 
have: mentioned all theſe experiments in 

order 
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to ſhew the component parts of this earth, 
which Mr. Achard conſiders to be a ſimple, 
or rather a new kind of earth. The attrac. 
tion which the filiceous earth, diſſolved in 
fluor acid, has for the fixed alkali is very 
remarkable: Thus, on dropping into this 
acid (I mean ſuch as has been diſtilled in 
glaſs veſſels) a ſolution of Glauber's ſalt, 
Mr. Achard's earth is immediately precipi- 
tated; and if the acid is afterwards filtrated, 
evaporated, and diſtilled in a glaſs retort, vi- 
triolic acid is collected in the» receiver. 
This ſort of fluor acid has the ſame effect 
upon vitriolated tartar, common ſalt, and 
nitre. 5 
Mr. Achard further ſays, „This earth 
% produces no effect upon metals, iron ex- 
, oepted, on being expoſed to the fire with 
« them; and as, in this reſpect, it agrees 
< with an alkaline earth, it cannot be of an 
« acid nature.” But from another paper 
of Mr. Achard's, which immediately follows 
in the ſame number of Rozier's Journal, 
and which contains an account of his expe- 
Timents upon fedative falt and metals in the 
e dry 
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dry way, we find, that this falt, which, 


the fame effects in the fire, as his volatile 


no perſon will, for this reaſon conclude, 
that ſedative ſalt is of an alkaline nature. 
* Mr. Scheele has taken this earth to be 
* an acid, ſays Mr. Achard, from not hav- 


« tained by diſtillation.“ I am ſurpriſed at 
this declaration of Mr. Achard's ; I never 
made uſe of fuch an expreffion either in 
writing or ſpeaking, I never advanced that 
this triple ſalt, which evidently conſiſts of 
filiceous earth, fluor acid, and fixed alkali, was 
an acid. Accordingly Profefſor Bergmann 
ranks the earth which is precipitated from 
tis acid by means of the vegetable fixed 
alkali, amongſt the triple neutral ſalts in 
which the acid predominates, Had I not 


circumſtance, 1 certainly ſhould not have 
palmed it upon the learned world as a new, 


can prepare this ne acid, from other acids, 
I ſhall 


however, is really an acid, ſhews exactly 


earth of fluor, and attacks only iron; yet 


ing thoroughly examined the product ob- 
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carefully examined this acid under every 


ſui generis mineral acid, If any perſon 
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1 ſhall be ready to make him a pad a- 
—— 11178 
I promiſed to ſhew how this «cid may * 
ts from fluot without the i intervention 
of any other acid. I melted together in a 
crucible two ounces of finely pulverized fluor 
ſpar with four ounces of ſalt of tartar, As 
ſoon as they were melted; I pqured out the 
maſs, rubbed it, when it was become cold, 
to a powder, and extracted the alkali from 
it again by lixiviation with water. I eva- 
porated the lixivium to dryneſs ; and threw 
away the remaining undiſſolved powder, 
which was only one of the component parts 
of the fluor, and which diſſolved readily, | 
and with efferveſcence i in acids; from its 
ſolution i in which it. may be precipitated by 
vitriolic acid in the form of ſelenite. Upon 
a little of the dried alkali, put into a ſmall 
retort, 1 poured ſome oil of vitriol, fitted 
to it a receiver containing ſome water, and 
even before the xetort was become hot, I ob- 
ſerved this water to be covered over with a 
pellicle of filiceous earth: a certain proof 


that the alkali had extraied the acid from 
the 
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the fluor during its expoſure to the fire with 
it. Should Mr. Achard, agreeably to the 
opinion which he has adopted, conclude 
from this experiment, that the alkali ſepa- 
rated the volatile earth from the fluor; 
ſtill he muſt certainly allow this earth of 
his to be of an acid nature, ſince the alkali 
is capable of diſengaging it from the cal- 
careous earth. The remaining portion of 
the dried alkali I diffolved again in water, 
and ſaturated the ſuperfluous alkali with pure 
nitrous acid. After expelling. from this 
ſatutated ſolution, by means of heat, the 
fixed air, which, in ſuch caſes is always 
retained, in the liquor; I dropped ſome of 
it into lime water, whereupon I obtained a 
white precipitate, which was a regenerated 
fluor. I now diflalved ſome calx of lead in 
vinegar, and continued to add to the ley | 
which had been faturated with nitrous 
acid, as much of this ſolution as was re- 
quiſite till all precipitation ceaſed. Thus 
I transferred the fluor acid from the alkali, 
to the calx of lead, After waſhing the 
precipitate in cold water and drying it, I 
Vol. I. No. 3. R dropped 
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dropped upon a ſmall quantity of it, a 95 
drops of oil of vitriol : a frothing up imme- 
diately enſued, accompaned with an extrica- 
tion of fluor acid 'vapours. But, perhaps, 
in this caſe the volatile earth of fluor 


unites with the oil of vitriol, and converts 
this fixed, or almoſt fixed acid, into acid gas? 


I can eaſily make allowance to Dr. Prieſtley, 
for being inclined to draw ſuch a concluſion, 
ſince this celebrated philoſopher does not 
pretend to be a chemiſt.— Being deſirous of 
ſeeing whether heat alone, was capable of 
expelling this acid from the calx of lead, 
T put a little of this fluorated calx into a 
ſmall retort, the receiver to which contained 
ſome water. The calx was melted, but 1 
could not perceive any acid. The bottom 
of the retort was moreover quite corroded 
and diflolved ; ſo that the whole ran into the 
fire. Thus the calx of lead retains this 
acid in the fire, and will not part with it, 


_ unleſs the calx is combined with ſome 
other ſubſtance. I therefore rubbed the 
remainder of my fluorated calx of lead 
with an equal quantity of charcoal powder, 
. and 


; 1 
and diſtilled the mixture in an open fire, in 
a ſmall glaſs retort, to which was adapted a 


receiver containing ſome water. As ſoon as 
the reduction of the calx of lead took place, 
the neck of the retort became incruſted with 
a white ſublimate, and a ſiliceous pel- 
licle appeared upon the water. The ſubli- 
mate had a four taſte, becauſe the filiceous 
earth of which it conſiſts, is penetrated with 
fluor acid; and the acid water in the re- 
ceiver let fall, on the addition of volatile 
alkali, a filiceous earth. 

I do not ſee what objections can be 
brought againſt this experiment. I there- 
fore flatter myſelf. that the controverſy re- 
lative to the fluor acid will now finally - 
ceaſe, and that the following concluſions, 
drawn: from real and undoubted chemical 
experiments, may be looked upon as eſta- 
bliſhed facts: 

19. Fluor is a kind of ſtone, which, 
when pure, conſiſts of calcareous earth and 
an acid ſui generis. 

29, The vitriolic, marine, nitrous, arſe- 


nical and phoſphoric acids have a ſtronger 
R 2 affinity 
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affinity for calcareous earth; and hence 
they neceſſarily expel the fluor acid from 


39. If - this acid meets with filiceous 
earth, it combines with:it, and carries it up 
along with it into 1 receiver, in Lan acrial 
or gaſeous form. 
4%. The attraction of this acid to  filice- 
ous earth is remarkably weakened, when it 
meets with water in the receiver: In that 
caſe it loſes its elaſtic: form, and depolits a 
portion of it's accompanying filiceous earth 
upon the ſurface of the water. 
5. If the diſtillation is pervormet6 in a 
tin retort, and the inſide of the receiver is 
* lined with wax; the fluor acid is obtained 
in its higheſt degree of purity : On the 
other hand, if ſand is added to the mixture, 
the acid is thereby rendered i impure, part of 


the ſand being carried up with it. Ae 
60. The fluor acid may alſo be obtained 
by fuſing a mixture of finely pulveriſed 
fluor and aerated vegetable fixed alkali, in a 
moderate fire: In this caſe 'the calcareous 
earth unites with the aerial acid, or fixed air, 
| 5 3 
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and the alkali with the fluor acid. By 
transferring this acid from. the alkali to 
calx of lead, and afterwards reducing the 
calx of lead in a retort with charcoal pow- 
der, the fluor acid 1 18 collected i in the receiver. 
7. On adding fluor acid to lime-water, 
a regenerated fluor is produced: On fatu- 
rating the acid with vegetable fixed alkali, 
a deliqueſcent neutral ſalt is formed. 

89. On precipitating fluor acid which 
has been diſtilled in glaſs veſſels, with vo- 
latile alkali, the mixture becomes gela- 
tinous, and a true filiceous earth is ob- 
tained. It is this ſame earth which con- 
ſtitutes the ſublimate that is formed in the 
neck of the retort, and in the receiver. 

99. But on faturating the acid with 
fixed alkali, a tranſparent precipitate is 
immediately produced, which falls to the 
bottom ſooner, and which, after being 
thoroughly dried, has a white appearance 
like chalk. 

109, This precipitate weighs twice as 
much as the filiceous precipitate, No. 8, 

and is a neutral falt ſuperſaturated with 
R 3 LES acid; 


qt 
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acid; accordingly, it is foluble in water 
(though it requires a very large quantity 
for its ſolution) and conſiſts of ſiliceous 
earth, fixed alkali, and fluor acid, It 
melts readily in the fire, and if the fu- 
ſion is continued, a tranſparent glaſs is 
produced, which is alkaline, and yields 
a true liquor filicum. _ 
If, then, in addition to the above, we 


| likewiſe take into conſideration the. other 


properties of this acid, which have been 
already ſtated in the Tranſactions of the 
Swediſh Academy of Sciences for the 
year 1771; we muſt be convinced, and 
there cannot be the ſmalleſt doubt upon 
the ſubject, that this is a mineral acid 
ſui generis, and very different from all 
other known acids. The ſuppoſition of 
ſome chemiſts, that it is a modification 
, of the marine, or vitriolic acids, 1s here 
of no weight; for theſe gentlemen muſt 
firſt ſhew us how to prepare an artifi- 
cial fluor acid from other acids. But 
for ſuch an intereſting diſcovery, we, and 


probably too our poſterity, may wait long 
enough, 
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By Mr. KLAPROTH, 
| {CONCLUDED 


F. XII. 


TE yellow metallic calx was affected 
by the blow- pipe, in the ſame manner 


as the crude pechblende; except, that as 
ſoon as it became red hot, it acquired a 
grayiſh colour, and that the brown colour 
of the- globule which was formed with 
mineral alkali and borax, as alſo the green 
colour of that which was obtained by the 
addition of microcoſmic ſalt, were finer and 
clearer than thoſe of the crude mineral. 

The attempts which 1 afterwards mids 
to reduce it, by expoſing it to the fire in 
crucibles, turned out juſt as I had reaſon 
7 Re to 


„ | 
to expect from the preceding aſſays, in the 


ſmall way, with the blow-pipe. Both the 
_ crude foſil and its yellow calx, mixed with 
different ' proportions of black flux, borax, 
and other vitrifying fluxes, being put into 
crucibles, along with charcoal powder, and 
| melted in a very ſtrong heat, conſtantly 
yielded the ſame kind of product, viz. black 
vitreous ſcoriæ, without the leaſt particle of 
regulus. 


g. XIII. 


Having thus failed in my attempts to te- 
duce this metallic body by the employment 
of ſuch means; I tried what effect I could 
produce by treating it with inflammable 
ſubſtances only, in the manner uſed for the 
reduction of manganeſe. For this purpoſe, 
I rubbed 120 grains of the yellow metallic 
calx with linſeed oil ſo as to form a paſte, 
which I placed upon a capſule or cupel, 
and gradually Burnt away the oil from it. 
There remained behind 85 grains of a heavy 
black powder, which I put into a crucible 
: . provided with charcoal duſt, filled up 
the 
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the remaining ſpace with - more charcoal 
powder. luted to it a cover, and ſubjected the 
crucible thus prepared to the heat of a _ 
celain furnace. 

At the ſame time, PET TO ati. con- 
taining ſome calx of manganeſe mixed up in 
the ſame manner, was placed in the ſame fire. 
On taking the crucibles out of the fur- 
nace, I found that the reduction of the calx 
of manganeſe had completely ſucceeded in 
the laſt; but in the other crucible, I found, 
under the unaltered charcoal powder, the 
above mentioned. metallic calx, in the form 
of a heavy, but looſely cohering maſs ; which 
on being ſimply rubbed between the fingers, 
crumbled into a fine black powder, that was 
not, however, without ſome degree of ſplen- 
dour. On pouring upon a part of it ſome 
nitrous acid, the acid attacked it pretty 
ſtron ly, the ſolution was accompanied with 
a production of heat, and the phial was filled 
with ſtrong, red, nitrous fumes. This cir- 
cumſtance convinced me, that, although 
there had not been any fuſion, the meiallic 
calx had nevertheleſs been reall y reduced; 

ND 5 but 
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but that this ſubſtance, after it is brought 
into a reguline ſtate, refuſes to enter into 
fuſion ſtill more obſtinately than the other - 
wile ſo refractory regulus of manganeſe. 


$. XIV. 


In order to ſee whether this ſo far metal- 
lized calx of pechblende, might not now be 
ſomewhat leſs difficult to fuſe than before; 
I put the remaining portion of it into an 
aſſaying dute*, furniſhed with charcoal 
powder; covered it with half as much burnt 
borax, filled up the remaining ſpace with 
charcoal duſt, luted to it a cover, and ex- 
poſed this melting apparatus to the ſtrongeſt 
Heat of a porcelain furnace. I was not en- 
tirely diſappointed in my expectations as to 
the reſult; for I had the regulus again in a 
coherent maſs, conſiſting of very ſmall ag- 
glutinated metallic grains, which, however, 
did not form acompact, but, on the contrary, 
gave a porous and ſpongy maſs. This 
metallized maſs was externally of a dark 


* Probiertute, a ſort of crucible uſed in aſſays. | 
gray 
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gray colour, but internally it inclined to a 


light brown. On account of the above 
mentioned ſpongy texture, it had but little 
metallic luſtre. It was but moderately hard, 
being eaſily ſcratched by the file or a knife. 
Its ſpecific gravity was 6,440. 

Small portions of this metal, being heat- 
ed red hot on a piece of charcoal, before the 


blow-pipe, ſuffered no change. On the 


addition of microcoſmic ſalt, the melted 
globule acquired a dull ſilver- white coating 
or pellicle; which, however, properly ſpeak- 
ing, conſiſted of extremely fine globular 
particles, adhering cloſely to each other; but 
the globule or button itſelf was of a graſs- 
green hue. By a continuance of the fuſion, 
this metallic pellicle funk deeper into the 
globule, which at length put on the appear. 
ance of a duſky porous ſcoria, the colour 
of which was a greyiſh green. 


$. XV. 


Upon this ſubſtance, in its reguline ſtate, 
I would willingly haye made further expe- 
riments 
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riments, and particularly, have tried to com- 
bine it with other metals; but I was obliged 
to deſiſt for the preſent, and to defer the 
proſecution of ſuch enquiries till another 
time and opportunity. In the mean while, 
I only further tried what colours the me- 
tallic calx was capable of communicating 
by vitrification with fritt, or filiceous earth 
mixed with alkalies, borax, and glaſs of 
phoſphorus; and likewiſe how i it would an- 
ſwer for ſtaining porcelain. 3 


(a) Prepared filiceous earth, two drachms, 
Alkali of tartar, one drachm, 
Yellow metallic calx, ten grains; gave 

a tranſparent glaſs, of a light brown colour. 

(b) Siliceous earth two drachms, 
Mineral alkali, one drachm, 

Yellow metallic calx, ten grains; an 

opake, dark gray glaſs. 
(c) Siliceous earth, 

Calcined borax, each two bake. 
Yellow metallic calx, twenty grains; 
gave a glaſs which was of a dark or ſmoaky 


brown colour, like rauch-topaz. 
(d) Siliceous 
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(d) Siliceous, earth, q oi 
Vitrified choſphotie acid from bones, | | 
each, two drachm s 


Yellow metallic calx, twenty grains; 
an opake glaſs of a light apple n reſem- 
bling chryſopraſium. 

(e) Vitrified phoſ — cd, two 
drachms, J Hef 

Yellow metallic calx, ten grains; a 
tranſparent glaſs of an emerald green colour. 

The two laſt mentioned glaſſes gradually 
attracted moiſture from the air. . 

(f) The yellow metallic” calx, mixed with 
the proper flux, being burnt in upon por- 
celain by an enamelling fire, gave” a oP 
10 rich orange colour. S 


From theſe experiments it is ſufficiently 
apparent, that this mineral does not belong 
either to the ores of zinc, or the ores of 
iron, or to thoſe foſſils which contain the 
acid of tungſten or wolfram; in a word, 
that it cannot be ranked with any of the 
hitherto known mineral bodies; but muſt 
be admitted into the ſyſtems of mineralogy, 
as a peculiar ſemi-metallic ſubſtance, and, 
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as ſuch, have a ſeparate place allotted to it. 
Accordingly, the falſe appellations, ſuch as 
pitchblende, pitch- iron-ore, which have 
been beſtowed upon it, muſt be thrown a- 
fide, and a new and excluſively diſtinguiſh- 
ing name aſſigned it in their ſtead. Un- 
til a more ſuitable one ſhall be thought of, 
I ſhall give it the name of Uranium; a name, 
which, after the example of the ancient 
philoſophers, I borrow from a planet, viz. 
the newly diſcovered planet Uranus “. 


8. XVII. 


Beſides the two above deſcribed varieties 
of the ſulphurated ore, uranium is alſo met 
with, in the ſame George Wagsfort mine 
at Johann-Georgenſtadt, in the ſtate of a 
native metallic calx. Such is the yellowi/b 
earth, mentioned in the beginning of this 
paper, which accompanies the ſecond vari- 
_ ety of the ſulphurated uranium, under va- 
rious degrees of colour, purity, and hard- 


* Uranus is the name which the oats Metin have 


given to Dr. Herchel's planet the Georgium Sidus.— Mr. Klap- 
roth at firſt called his new metal Uranites, but has fince altered it, 


more conſiſtently with the rules of derivation, to Uranium. 
FD | neſs. 
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neſs. The light yellow earth is the pureſt, 


as is known from the browniſh red pre- 
cipitate which its ſolution in nitrous acid 
yields, on the addition of phlogiſticated al- 
kali. The darker coloured varieties of 
this earth are, on the contrary, more or leſs 
— 7 


S 
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4 moreover 0 along wich the above; 
the ſo called green mica; which is like- 
wiſe found in the ſame mine. This beau- 
tiful foffil commonly occurs in the cracks, 
fiflures, and moulderings of a ſchiſtomica- 
ceous matrix; and alſo in the yellow. cal- 
ciform uranium, in the form of ſmall, thin, 
quadrangular lamellæ, which are ſometimes 
of a perfectly cubical ſhape. Its colour varies 
from an emerald-green, | yellowiſh-green, 
and pale-green to a filver-white. Beſides the 
above-mentioned place, it is alſo met with, 
but very ſparingly, at Eibenſtock, cryſtal- 
lized upon brown quarts, of the hornſtone 
kind, 


T hat 
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That it could not be a true mica; ſeveral 
circumſtances ſeemed to prove; but what it 
was remained a matter of doubt, till Berg- 
mann examined it, and fancied he had diſ- 
covered it to contain muriated copper, and 
argillaceous earth. Since that time it has 
been claſſed in moſt of the moderw ſyſtems 
of mineralogy with the ores of copper, un- 
der the name, given it by Mr. Werner, of 
Chalcolithe (argilla chalcolithus). In the 
mean while, however, Sir T. Bergmann 
himſelf ſtill entertained fome doubts re- 


ſpecting this analyſis of his, eſpecially as 
the quantity upon which he made his expe- 


riments was fo very ſmall. 


F. XIX. 


According to my ex periments, this green 
mica or chaleolithe is nothing elſe but 


cryſtallized uranium, tinged with a little 


calx of copper. After colleQing with great 
difficulty, and not without ſacrificing ſeveral 
valuable ſpecimens, a quantity of choice 
and pure lamellz of this mineral; I poured 

upon 
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upon the ſame ſome nitrous acid, which 
gradually and completely diſſolved them in 
the cold, without commotion or efferveſ- 
cence. On dropping ſome of the clear ſo- 


mixture did not become turbid. Bergmann, 
indeed, ſays, that he obtained a precipitate, 
which he ſuppoſes to have been a luna cor- 
nea; but this precipitate which he obſerved, 
was certainly of a different origin. 5 
Into another portion of the nitrous ſolu- 


tion of the green lamellz, I dipped the po- 


liſhed end of a watch ſpring, and found it 
covered with a ſhining copper coating. 

 Onfaturating the remainder of the ſolution 
with cauſtic ſpirit of ſal ammoniac, a bluiſh 
grey precipitate was formed, and the liquor 
itſelf was likewiſe tinged of a blue colour. 


I added ſtill more of the cauſtic volatile al- 


kali, in order that the whole of the copper 
might be diſſol ved in it. After the preci- 
pitate had ſettled, I decanted the light blue 


ſolution, and poured upon the precipitate 


which remained in the phial, a freſh quan- 
tity of cauſtic ſpirit of ſal ammoniac, which 
Vol. I. No. 3. 8 Was 


lation into a nitrous ſolution of ilver, the 
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2 125 now no longer turned to a blue: colour. 
J re- diſſolved the precipitate thus freed from 


al admixture of copper, in nitrous acid, and 
divided the ſolution into three © portions. 
BF Into the firſt portion 1 plunged a poliſhed 
= watch-ſpring.; but there was now neither a 
+ precipitation of copper, nor of any thing elſe. 

To the ſecond portion I added phlogiſticated 
alkali, and obtained (relatively . to the 
quantity of ſolution) a copious precipitate, 
of a browniſh red colour: and from the 
third portion, the cauſtic fixed alkali pre- 
cipitated a pure yellow calx of uranium, 
The copper contained in theſe green eryſ- 
tals ſeems by no means to be an eſſential, 
but merely an accidental ingredient... This 
opinion is rendered the more probable by 
his circumſtance, that in one ſpecimen of 
this foſſil from Eibenſtock, 1 found the 
cryſtals, inſtead of being ee. of, the. co- 


lour of yellow wax. 
A | 


F. XX. 


This new kind of metal may now be re- 
1 ceived into the ſyſtems of mineralogy as a 
| diſtinct 
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diſtinct genus, and be placed as ſuch, among 
the refractory ſemi-metals, divided into the 
following ſpecies and varieties : 


I. Sulphurated uranium. Uranium * 
phuratum. 


(a) Dark grey, reaked with gifs. 

(b) Black, reſembling pit-coal. * 

II. Earthy or powdery | uranium. Urani- 
um ochraceum luteum. 

III. Uranium cryſtallized in A. det 
lamellæ. Uranium ſpatbaſum. 

(a) Tinged of a green colour 20 copper. 

O) — 5 
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XXIH. ON THE MEANS | 
f OF 


OBTAININ G LK INE GAR, 


IN ITS HIGHEST DEGREE OP CONCENTRATION, AND 
IN A CRYSTALLIZED FORM; 


. of Pte) 


ö. I. 
HE winter before laſt I was fo fortu- 


nate as to diſcover two new methods 
of concentrating vinegar, ſo as to bring it to 
the higheft degree of ſtrength which it is 
capable of acquiring. From theſe experi- 


ments 1 found, that pure acetous acid is 


actually cryſtallizable. On this ſubject I 
have had the honour to lay before our Im- 
perial Medical College, and Academy of 
Sciences, two memoirs; from which 1 ſhall 
here extract the chief particulars. 


8. II. 


0 
. 
DSA I rr gg — as ̃ e — 
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The count de Lauraguais obtained highly 
concentrated vinegar from verdigriſe in an 
icy form; but this form has been hitherto 


combined with it*: the glacial vinegar, 
however, which is procurable by my method, 
in the higheſt degree of purity, and totally 
free from all extraneous admixture, evidently 
proves, that the acetous acid itſelf poſſeſſes 


the property of aſſuming a cryſtallized | 


form, 


d, III. 


I have long been accuſtomed to prepare 
concentrated vinegar (a/kohol aceti) by con- 
gelation, in the following manner: I freeze 
a whole barrel of vinegar as much as poſ- 
fible, then diſtil the remaining unfrozen 
vinegar in a water- bath; by which means I 
at firſt eſpecially collect the ſpirituous æthe- 
real part; the vinegar which next comes 
over I freeze again as much as poſſible, and 


* Macquer's Dictionary of Chemiſtry, tranſlated by Leonhardi, 
part 3, page 335; or part 3, page 774 of the ſecond edition. 
8 3 afterwards 


entirely aſcribed to the cupreous particles 
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afterwards purify it, by diſtilling it again 
with three or four pounds of charcoal pow- 
der. Thus 1 never fail to get a very pure, 
ſweet-ſmelling, highly concentrated vine- 
gar; the agrecable odour of which, how- 
ever, may be ſtill further improved by the 
addition of a proper quantity of the æthe- 
real liquor collected at the beginning of the 
firſt diſtillation, but which muſt be pre- 


viouſly dephlegmated by two or three recti 
fications. | 


$. IV.- 


After the diſtillation in the water-bath 
was over, that mo vinegar might be loſt, I 
uſed to temove the retort with the charcoal 
powder which remained in it, to a ſand- 
bath; and thus I obtained by means of a 
ſtrong fire, a few ounces more of a remark- - 


ably concentrated yinegar, which was of 
a yellow colour, 


5. V. . 
| Having collected about ten ounces of this 
concentrated vinegar (F. 4.) I expoſed it 

5 haſt 


L203 3. 
laſt winter, in the month of December, to 
„a cold equal to 195 of De Liſle's thermo- 
meter; in which ſituation it ſhot into cryſ- 
tals from every part. I let what remained 
fluid drop away from the cryſtals into a 
baſon placed underneath, firſt in the cold air; 
and afterwards at the window. within doors. 
There remained in the bottle ſnow- white 
finely foliated cryſtals, cloſely accumulated 
one upon the other, and which I at firſt 
took to be nothing but ice: on placing them 
upon the warm ſtove, they diflolved into a 
fluid which was perfectly as limpid as wa- 
ter, had an uncommonly. ſtrong, highly 
pungent, and almoſt ſuffocating acetous ſmell, 
and in the temperature of 145 of De Liſle's 
ſcale, immediately congealed into a ſolid 
white cryſtallized maſs, reſembling cam- 
phor. 5 


1 


The quantity of this excellent glacial 
vinegar (F. 5) amounted to two ounces; 
and the following are the moſt remarkable 


$ roperties 
T 


L 246 ] | 
properties which it exhibits in this uncom- 


monly beautiful cryſtallized ſtate; 

(1) In a temperature of 145 degrees the 
previouſly liquefied glacial vinegar begins 
to ſhoot into beautiful arboreſcent and plu- 
mous figures, exactly in the ſame manner as 
water that undergoes a gradual congelation. 
There is hereupon a conſiderable extrica- 
tion of air-bubbles, and at length the vine- 


gar congeals into a beautiful, | cryſtallized, 
compleatly ſolid maſs, - 


(2) This cryſtallized glacial vinegar, re- 
quires a temperature of at leaſt 126, in or- 
der to become fluid again. 
| (3) The cryſtallization of the fluid gla- 
cial vinegar is ſooneſt effected by pacing it 

in water mixed with ſnow or ice. 

(4) If only a part of the cryſtallized * 
cial vinegar is melted by the application of 
the warm hand, the pleaſing appearance of 
the moſt beautiful cryſtallizations, provided 
the warmth of the room is not greater than 
130 degrees, may be repeatedly produced. 
If it is ſuffered to remain undiſturbed in this 

temperature, 


[ 2497 J 
temperature, large ſpicular cryſtals are ſeen 
to ſhoot up along the fides of the bottle, 
conſiderably above the fluid, and frequently 
to bend over to the oppoſite fide, in the 
form of an arch, till they dip into the liquid 
vinegar again. 

(5) One of the moſt beautiful pheno- 
mena is this, that, by expoſure to an in- 
creaſing cold, a great variety of exceſſively 
delicate vegetations, reſembling a ſublima- 
tion, take place in the empty part of the 
bottle. Although they ſtretch out very far, 
and hang as it were floating in the empty 
part of the bottle, they only adhere by a 
very ſmall point. They are ſo extremely 
thin and tranſparent, as not to be diſcernible 
in certain directions; and they frequently 
exhibit all the various colours of the rain- 
bow. | | 

(6) By placing the melted glacial vine- 
gar in ſnow, the four following equally 
pleaſing appearances may be produced: 

(a) If, as exactly as poſſible, the ſmalleſt 
degree of cold in which the glacial vinegar 
15 capable of beginning to freeze, be ap- 


plied; 


5 


; 


28 ] 
plied 5 there are immediately formed, on 
opening the bottle, and ſhaking it a little, 


an immenſe number of extremely thin, 


floating cryſtals, which are in the form of 
equilateral triangles, quadrangular planes; 


c. and exhibit, eſpecially i in clear weather, 


the fineſt variety of colours. 


(b) On increaſing the cold, and after- 
wards opening and ſhaking the bottle as be- 
fore; beautiful, ſhining, thin cryſtals of a 
quadrangular, pentangular, hexangular, ra- 
diated' form, fall to the bottom, and ex- 


3 flakes of ſnow. 


b (o) In a ſtill greater degree of cold, lit- 
tle radlated balls, or globular lumps, fall 
down to the bottom, increaſing very quick- 
Iy 1 in fize during their deſcent. 


(d) Laftly, if the refrigeration i is carried 
to its higheſt pitch, and the bottie is 


opened and ſhaken before the cryſtallization 
has ſpontaneouſly begun; the vinegar con- 


geals throughout, with an extraordinary 
quickneſs, into a compact, ſnow-white, 
ſtriated maſs. 


For 


"I 
For the production of theſe appearances, 
it is neceſſary that the glacial vinegar be pre- 
viouſly brought into a perfectly liquid ſtate. 
(7) The internal ſurface of the bottle, 
in which the glacial vinegar is kept, is fre- 
; quently covered over with the fineſt deli- 
neated figures, ſome of which are criſped, 
after the manner of the froſt on the win- 
dows; others, on the contrary, are of an 
angular, jagged, or rectilinear form, amongſt 
which are alſo ſometimes to be ſeen, quite 
diſtin& from the other figures, equilateral 
hy. yna ; 

(8) When the glacial vinegar begins to 
cryſtallize in a quiet place, the ſurface of 
the ſtill fluid vinegar is covered over, as 
ſoon as ſome ſpicular and arboreſcent cryſ- 
tals ſhoot from the bottom upwards, with 
a cruſt as ſhining and ſmooth as a mirror ; 
underneath which, however, a large conca- 
vity is immediately afterwards formed by 
the air which is.extricated in great abund- 

ance, and mounts upwards. 


(9) Glacial vinegar in its ſolid or cryſ- 
tallized ſtate, notwithſtanding the great 


quantity 
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quantity of air-bubbles that are entangled 
in its whole maſs, occupies much leſs ſpace 


than it 1928 in its fluid ſtate. 


F. VII. 


After I had attended to theſs ſtriking. 

properties, and had obſerved that vinegar in 
this ſtate, is of ſuch an extraordinary ſtrength 
and purity, as to be in its higheſt degree 
of perfection; I took all poſſible pains to 
find out a method of obtaining all the 
acetous acid in the ſtate of glacial vinegar, 


% 


6. VIII, 


To avoid ciccumlocution, I ſhall denote 
the ſtrength of each ſort of vinegar, which 
it was neceſſary for me to know in my ex- 
periments, by degrees, which I aſcertain in 
the following manner: viz. To one drachm 
of vinegar I add, drop by drop, a clear 
ſolution of equal parts of falt of tartar 
and water, till all at once a cloudineſs or 
precipitation appears. Although, on the 
appearance of this ſign, the acid is already 


ſuper- ſaturated with the alkali, yet it ſeems 
0 


„ 
to me to be a more accurate teſt for aſcer- 
. taining its ſtrength than the ceſſation of 
efferveſcence; for, as the point of ſatura- 
tion approaches, the efferveſcence becomes 
ſo imperceptible, that it is almoſt impoſſi- 
ble to determine with precifion when it 
is really at an end. Now, every ſive drops 


of the alkaline ſolution, which I find it 


neceſſary to add to the vinegar, till the pre- 
cipitation. takes place, I reckon as one de- 
gree, Thus, for example, if a determi- 
nate quantity of vinegar requires 25 drops 
for that effect, I denote its ſtrength. by five 
degrees. This is about the ſtrength of 
| good diftilled vinegar. 


& IX. 


I call that vinegar which, in 1 conſequence 
of its concentration, is capable of cryſtal- 
lizing in a great degree of cold, Cryſtallixa- 
ble Vinegar; the cryſtals of vinegar ſepa- 
rated after the cryſtallization 1s completed, 
from the remaining fluid portion, I call 
Glacial Vinegar ; . and laſtly, to the fluid re- 
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EX. 


From 2 great number of experiments, 1 


have found, that vinegar muſt have at leaſt 


24 degrees of concentration, before it can 
be brought to cryſtallize by expoſure to the 
moſt intenſe cold. Vinegar muſt be of the 
ſtrength of 42 degrees at leaſt, in order to 
become glacial vinegar; viz. in this ſtate of 
concentration it has the property of cryſtal- 
lizing in a degree of cold not exceeding 
that in which water begins to freeze. 


§. XI. 

I have found that charcoal, on being diſ- 
tilled with vinegar in a water- bath, poſſeſſes 
the fingular, and hitherto unknown property, 
of imbibing a certain quantity of the ace- 
tous acid in a very concentrated ſtate, and 
of retaining it ſo ſtrongly, that the acid 
cannot be ſeparated from it again, but by 
the application of a conſiderably greater 
degree of heat than that of boiling wa- 

ter, 


4 
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ter. U pon this circumſtance is founded the 
new method which I have diſcovered of 
concentrating vinegar, ſo as to obtain all 
its acid in the pureſt ſtate, viz; that of 2 
Sadie vineger. N 2 . 


Let a barrel of vinegar be concentrated 
by freezing i in the manner before deſcribed 
(N 3. ), and let the concentrated * ae 
{ alkohol aceti . thus obtained, free from n 


#4 * 


inflammable or ſpirituous parts, be put 5 
two tetorts: Add to each of them fiye 
pounds of good charcoal, reduced to.a fine 
powder, and ſubje& them to diſtillation in in a 
water- bath. When no more drops of vinc- 
gar come over, put the diſtilled liquor into 
two freſh: retorts; and after adding five 
pounds of charcoal powder to each, pro- 

ceed, As before, to diſtillation in a water- 

bath. In the mean while, the two. firſt 

retorts are to be placed in a ſand- bath, that, 
by means of. a. briſk fire, the cryſtallizable 

vinegar which is retained in the apparently 

dry charcoal powder may be expelled from 

it. The heat muſt be ſtrong enough to 

make 
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make the drops follow one another every 
two ſeconds ; aud when, in this degree of 
heat, 20 ſeconds- intervene. between each 
drop, the vinegar which has been collected 
muſt be removed ; for what follows is hard- 
ly any thing elle but mere water. In this 
manner about fix ounces and a half of cryſ- 
tallizable vinegar, which i is generally of the 
ſtrength of between 36 and 40 degrees, | 
may be collected from each retort. Ag 
ſoon as the diſtillation by the water-bath 
in the two other retorts is over, the diſtilled 
liquor is to be poured back again into the firſt 
| retorts upon the charcoal powder, which re- 
þ mains in them, and which has been already 
uſed; and from each of theſe retorts the 
remaining cryſtallizable vinegar (which ge- 
nerally amounts to as much as the firſt t quan- 
tity) is to be abſtracted by diſtillation in a 

| ſand- bath. Theſe operations may be al- 
ternately repeated, "till all the acid of the 
vinegar which had been concentrated by 
freezing, is converted into cryſtallizable 
vinegar; or, until the diſtilled liquor, con- 
ſtantly becoming weaker and weaker at 
1 every 


1. 8 7 
every repetition of the diſtiation, comes 
over at length in the ſtate of mere water; 
which, with the above- mentioned quantity 
of charcoal powder, generally happens at 
the fourth or fifth diſtillation. 
der to obtain the gteateſt part of the pure 
acid contained in the cryſtallizable vinegar, 

in the form of glacial vinegar; it muſt be 


Now, in or- 


ſet to cryſtallize in a great degree of cold; 


and the mother-ley muſt be afterwards 
thoroughly drained from the glacial vine- 
gar, by letting it drop from the cryſtals, 
firſt in the cold, and then in the room be- 
fore the window. The mother-ley may be 
rendered further cryſtallizable, by diſtilling 
it with a little charcoal powder; the 
weaker part which comes over firſt being 
But, if a perſon wiſhes to keep 
the cryſtallizable vinegar (which far ex- 
ceeds Mr. Weſtendorf's in point of ſtrength) 
for other purpoſes, and without ſeparating 
any glacial vinegar from it, he muſt diſtil 
the whole of it again with charcoal powder, 


put aſide. 


in a land- bath. 
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6. XII. 


1 have found by accurate experiments 
that, by means of this curious proceſs 
(5. 11.) ten pounds of vinegar concentrated 
buy freezing (alkohol aceti) to the nineteeth 
degree, may be made to yield 38 ounces of 
cryſtallizable vinegar, from which 20 ounces 
of glacial vinegar may be obtained. | 


: „ F. XIII. 
What eonſtitutes the excellence of this 
method, is, that the concentration and pu- 
rification are effected by one and the fame 


medium, viz. the charcoal powder; in 


conſequence of which, both intentions are 
fulfilled at the fame time. 


g. XIV. 


The cryſtallization of the vinegar is, at 
the ſame time, the means by which it ac- 
- quires its higheſt degree of concentration, 
and its greateſt purity ; for all the extra- 
neous matter, which cannot otherwiſe be 
parted, even with the aſſiſtance of the 
charcoal, from the genuine acid, is thus 

ſeparated 
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ſeparated from the pure acetous cryſtals, 


and left behind in the mother-ley. 
& XV. 
It was this extraneous matter which can- 
not well be ſeparated from the pure acetous 
acid by any other means but by cryſtalliza- 
tion, that led Dr. Amburger, agreeably to 
the reſults of his experiments, to draw 
concluſions contrary to Mr. Weſtrumb's 
admirable theory, reſpecting the converti- 
bility of the acetous acid into the acid of 
ſugar. I. ſhall conſider this ſubject more 
fully in a ſeparate paper. 
8. XVI. | 
In the courſe of my experiments relative 
to this proceſs for concentrating and purify- 
ing vinegar by charcoal powder and cryſtal 
lization, I have made the following obſer- 
vations : 
(.) With one pound of charcoal powder 
very little more than ten drachms of cryſtal- 
lizable vinegar are obtained; and this is the 
caſe, whether the vinegar, which is to be 
diſtilled over it, be ſtrong or weak, in a 
large or in a ſmall quantity. It is taken 
T 2 for 
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for granted, however, that the vinegar ſhall 
contain at leaſt as much acid as the charcoal 
powder is capable of imbibing and retain- 
ung in the diſtillation by the water-bath, ' 
(2) The quantity of eryſtallizable vine- 
gar which is obtained, is in a direct ratio to 

the quantity of charcoal powder employed. 
(3) The leaft cold in which cryſtalliza- 
ble vinegar, prepared by means of charcoal 
powder, ſhoots into cryſtals, is that of 17 


degrees: But I thall hereafter (F. 19 
point out a method by which it may be 


brought to cryſtallize in a cold 15 degrees 
les. - -- 

(4) In the firſt Giftillation a yellow 
cryſtallizable vinegar comes over; but in the 
ſubſequent diſtillations, by which the vine- 
gar is purified from all its colouring or 
phlogiſtic matter, it is conſtantly obtained 
perfectly limpid like water. 


fs) Cryſtallizable vinegar of the ſtrength 
of 33 degrees, yielded glacial vinegar of 
54 degrees of concentration, whilſt the 
ſtrength of the ——— amounted only 
to 28 degrees. 


(6) All 


[ a9 J 


(6) AH glacial vinegar is not of 1 
equal Boing, nat At F. 31. and F. 32. 
ſhall ſnew how a weak glacial 8500 * 
be more concentrated. 

. (7) I think I have obſerved that glacial 
| vinegar is ſtronger, in proportion to the in- 


tefifeneſs of the cold by which i fees been 
produced. | 


(8) In a cold of: 183 degrees, I have ob- 
tained | glacial vinegar of the ſtrength of 


54. It will de feen at ö. 34. that this is - 
the higheſt degree of concentration to which 
th \xcetods acid is en pable of attaining.” 


(0) The better to inſure fuccefs the wa 
ter- bath is directed at C. 11. But as this 
15 often inconvenient, and takes up a great 
deal of time, it may be diſpenſed with by 
a ſkilful management of the fire; which, 
however, requires very great, attention. 


rue ſecond part . . ſubſequent 
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A MINERAL FROM SIDNEY-COVE. £7 


f min SOUTH-WALES; 


a JOSLAH WEDGINGOD, Hh: FR. . : 


"HIS jan is a mixture of Sine white 
ſand, a ſoft white earth, ſome colour- | 
leſs. micaceous particles, and a few black 
ones reſembling black mica or black-lead ; 
partly looſe of detached from one another, 
and partly cohering together in little fria- 
ble lumps. 
None of theſe ſubſtances feem to be at 
all acted upon by the nitrous acid, con- 
centrated or diluted, nor by oil of vitriol 
diluted with about equal its meaſure of wa- 


From the Philoſophical Tranſactione, Part. ad. for 1790. 


ter, 


L -abr } < 
ter, in the cold or in a boiling heat: the 
mineral remained unaltered in its appear- 

ance, and the acids had extracted nothing 

from it that could be precipitated by al- 
n 5 
Oil of vitriol boiled upon the mineral 
to dryneſs, as in the proceſs of making | 
alum from clay, produced no apparent 
change in it; but a lixivium made from 
this dry maſs with water, on being ſatu- 
rated with alkali, became ſomewhat turbid, 
and depoſited exceeding flowly a white 
earth ina gelatinous ſtate, too ſmall in quan- 
tity for any particular examination; but 
which, from its aſpect, from the manner in 
— which it was obtained, and from the taſte 
of the lixivium before the addition of the 

alkali, was judged to be the aluminous 
earth. 

The marine aeid during digeſtion, ſeem- 
ed to have as little action as the other two; 
but on pouring in ſome water, with a view 
only to dilute and waſh out the remaining 
part of the acid, a remarkable difference 
preſented itſelf; the liquor became inſtantly 

14 white 


4.40869: 
white as milk, with a fine white tundly 
ſubſtance intermĩixed; the ſtrong acid hav- 
ing extracted ſomething which the ſimple 
_ dilution with water precipitated,” 

The white matter being waſhed off, more 
ſpirit of ſalt was added to the remainder, 
and the digeſtion repeated, with. a long 
tube inſerted into the mouth of the glaſs, 
ſo as nearly to prevent / evaporation: The 
acid, when cold and ſettled fine, was poured 
off clear; and on diluting it with water, 
the ſame milky appearance was produced 
as at firſt. The digeſtion was repeated ſe- 
veral times ſucceſſiuely with freth : quanti- 
ties of the acid, till no milkineſs appeared 
on dilution. The quantity of mineral em- 
ployed was 24 grains, and the refiduum, 
after the operations, waſhed and dried, 
weighed ſomewhat more than 19 grains, ſo 
that about one fifth of it had been diſſolved. 
In ſome. parcels of the mineral, taken up 
promiſcuouſly, the proportion of ſoluble 
matter was much leſs, and in none greater, 
It is only the white part, and only a portion 

of this, * the acid = to act upon; 
"ER | the 


5 
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the white fand, much of the white ſoft 


earth, and all the black articles. remaiged 
unaltered. 


To try eb this tedious. rocks of 
ſolation could be expedited by triture or 


calcination p ſome of the mineral was rubbed 
in a mortar ;. and in doing this, it appeared 


- * 
* 


| pure his but an inconſiderable proportion 


whole becoming an uniformly black, ſhining; 
ſoft, untuous maſs, like black-lead rubbed 
in the ſame manner, with a few gritty par- 
ticles perceptible on preſſing hard with the 
peſtle. A penny- weight of this mixt, 
ſpread thin on the bottom of a porcelain 
veſſel, was calcined about an hour, with a 
fire between zo and 40 degrees *; it became 


FP By PEER. of Etre, or of heat 3 ignition, I mean thoſe of my 
thermometer, and ſome idea may be formed of their value, by re. 
collecting, that they commence at vifible redneſs; and that the 


is 160ꝝ, or a little more. 


excepting 


pretty remarkable, that though the black 


to the reſt, yet the whiteneſs of the other 
was ſoon covered and ſuppreſſed by it, the 


of an uniform, dull, white, or gray colour, 


extreme heat of a good air furnace of the common conſtruction, 
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excepting a very few, and very ſmall, ſpark- 
ling black particles, ſuſpected to be thoſe 


which had eluded the action of the peſtle; 


it loſt'in weight fix grains, or one-fourth. 
The mineral thus ground and calcined 


was found to be juſt as difficult of ſolution 
as in its crude ſtate; with this additional 


diſadvantage, that the undifſolved fine par- 


* are indiſpoſed to ſettle from the liquor. 


In all the experiments of diſſolution, as of- 


ten as the heat was at or near the boiling 


point of the acid, frequent and pretty 


ſingular burſts | or exploſions happened, 


though the matter lay very thin in a broad- 
bottomed glaſs. They were ſometimes ſo 
conſiderable as to throw off a porcelain cup 
with which the glaſs was covered, and once 
to ſhatter the glaſs in pieces. In a heat a 
little below this, the extraction ſeemed to be 
equally complete, though more flow : but 


a beat a little below that in which wax 


melts, or below 1409 of Fahrenheit's ther- 
mometer, appeared inſufficient. _ 
To determine the degree of dilution ne- 


cefſary for the precipitation of the diſſolved 
| ſub- 


( 65 1 
ſubſtance, and whether the precipitation by 


water be total, 2 meaſure- of the ſolution 


was poured | into a large glaſs, and the ſame 
meaſure of water added repeatedly. The 
third addition of water occaſioned a flight 
milkineſe, which increaſed more and more 
to the ſixth. The liquor being then filtered 
off, another meaſure of water produced a lit- 
tle freſh milkineſs, and an eighth rather in- 
creaſed it; a ninth and tenth had no ef- 
fect. The liquor being now again paſſed 
through a filter, a ſolution of ſalt of tartar 
did not in the leaſt alter its tranſparency ; ſo 
that, after the ſolution has been diluted 
with eight or nine times its meaſure of water, 
there is nothing left in it that alkali can 
precipitate, 
From the manner in which the ſolution 
is neceſſarily prepared, it cannot but con- 
tain a great redundance' of acid; for the 
ſmall quantity of acid ſufficient for hold- 
ing the ſoluble part ſuſpended, would be 
ſoaked up, or entangled by the undiſſol ved 
part, ſo as ſcarcely to admit of any being 
poured off; and it cannot be diluted, or 
‚ waſhed 


Srains of the crude mineral. 
1 Saturated. ſolution was adi by K. 


thus prepared, the precipitate thrown down 
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waſhed out, but by the ſtrong, 814 itſelf, 
The ſolution with - which the above expe- 


riment was made, was reckoned to have only 
about fix. grains of the ſoluble matter to 
three ounces: of ſpirit of ſalt, having been 
prepared by digeſting that quantity of the 
ſpitit by half an ounce at a un on 30 


25 


geſting, in a ſmall portion of the ſolutions 


by water from the larger portions till the 
acid would take up no more. A ſolution, 
thus faturated, cannot bear the ſmalleſt quan- 


tity of water, a ſingle drop, on the firſt 


contact, producing a r round 


it. p , . Gi 10 STE) 
— 7 "oo 


Hinder of the A ſubſanee, extracted 

2s From tbe mineral by marine ects n 
Pilates by wager bee io 13:2; 1 
This ſubſtance, waſhed all dried; is in- 

aiflotuble in water, as indeed might be ex- 


pected from the manner of its preparation. | 


Nor is it indeed acted upon by the nitrous 
se or 


— 
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or vitriolic acids, concentrated or diluted; 
cold or hot; nor by alkaline ſolutions; mild 
or cauſtie, of the volatile or flxed kind. 
It is diſſolved by ſtrong marine acid, 
but not without the aſſiſtance of nearly the 
ſame degree of heat that is neceſſary ſor its 
extraction from the mineral. From this 
ſolution it is precipitated by water; and, 
after repeated diſſolutions and precipita- 
tions, it appears to have ſuffered no —_ 
poſition or change. 
Spirit of nitre, added to the faturated 1o- 
lution, makes no precipitation; and if the 
quantity of nitrous acid exceeds, or at leaſt 
does not fall much ſhort of that of marine 
acid in the ſolution, the mixture ſuffers no 
precipitation from water. Nor does any 
precipitation happen, though the nitrous 
ſpirit be previouſly mixed with even a large 
quantity of water, provided the quantity of 
ſolution added to it does not exceed that' of 
the nitrous ſpirit in the mixture, The ap- 
propriate menſtruum for this ſubſtance 
(that is for keeping it in a ſtate of dilute 
"—_— appears therefore to be aqua regia; 
and 
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and the due proportion of the two acids; of 
3 any given ſtrength, might be determined, 
| i, neceſſary, with greater accuracy and faci- 
lity for this than for any other body I know 
. of; becauſe, if there be even a very minute 
ſurplus of marine acid in the ſolution, that 
* ſurplus will inſtantly betray itſelf on drop- 

ping a little into water; all that was dif- 
ſolved by it, and no more, being precipitated 
by the water. It may be obſerved, however, 
that where an addition of nitrous acid is 
uſed, a ſaturated ſolution cannot be obtain- 
ed (unleſs by ſubſequent ompacation) . the 
ſame quantity of marine acidybeing neceſ- 
ſary with as without that Z4dition : : the 
change or modification, which the nitrous 
acid produces in the marine, ſerves in the 
preſent inſtance, not for effecting the ſolu- 
tion, as in the caſe of gold, and all other 
metals, but merely for enabling it to bear 
water without depoſiting its contents. 
Oil of vitriol, dropped into the ſaturated 
marine ſolution, occaſions no change till 
its quantity comes to be about equal to that 


of the ſolution; a conſiderable efferveſcence 
| and 


eas 
+» ; 
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and heat are then produced, the liquor be⸗ 
comes milky, and the marine acid is extri- 
cated 1 in its uſual white fumes. The mix- 
ture heated nearly: to boiling, becomes 
tranſparent, and afterwards - continues ſo 
in the cold. This vitriolic ſolution is 
precipitated by water, and the precipitate 
is re · diſſolved by marine acid. 

The ſaturated marine ſolution is indiſpoſed 
to cryſtallize. By continued evaporation in 
a gentle heat, it becomes thick and buty- 
raceous, and in this ſtate it ſoon liquefies 
again on expoſure to the air. The buty- 
raceous maſs, in colour whitiſh or pale yel- 
low, is not corroſive, like the ſimilar pre- 
parations made from ſome metallic bodies; 
nor is it more pungent in taſte, but rather 
leſs fo, than the . combination of the ſame 
acid with calcareous earth. In a heat in- 
_ creaſed nearly to ignition, the acid is diſen- 
gaged, and riſes in white fumes, which, re- 
ceived in a cold phial, condenſe into co- 
lourleſs drops, without any appearance of 
ſublimate. From the remaining white maſs, 
ſpirit 
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| ſpirit of nitre extracts fo little as to exhibit 
only a flight milkineſs on adding alkali; 


a proof that nearly all the marine acid had 
been expelled; for, while that acid remains, 


te whole is diſſoluble by the nitrous. 


The ſubſtance in queſtion is not ptecipi - 
tated by Pruſſian lixivium. A drop or two 
of the lixivium do indeed occafion a little 
white, or bluiſh white precipitation in the 
ſaturated marine ſolution; but in the more 
dilute, no turbidneſs appears, till the quan- 
tity of lixivium i is ſuch as to produce that 
effect by its mere water; and when the pre - 
cipitate has at length been formed, it re- 


diſſolves in marine acid, as eaſily as that made 


by water; whereas the precipitates reſulting 
from the union of the Pruſſian matter are 
not acted upon by acids, till that matter has 
been extracted from them by an alkali. 
For further ſatisfaction in this important 


point, the experiment was repeated with a 


ſolution in aqua regia. Here the Pruſſian 
Iixivium, in whatever quantity it was added, 
occafioned no precipitation at all (only the 


uſual 
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ways found in the common acids): and pure 
alkali, added afterwards, precipitated the 
* white ſubſtance unchanged. | 
The following experiments of precipita- 
tion by alkalies were made with the marine 
ſolution, before the effect of an addition of ni- 
trous acid had been diſcovered; and they were 
made with ſo much care and attention; that 
it was not thought neceſſary to repeat them 
afterwards. To obviate as much as poſſible, 
the equivocal reſults that might ariſe from 
waler contained in the precipitants, the dif- 
ferent alkalies were applied in the dryeſt 
ſtate I could reduce them to; viz. pure 
V of tartar, kept for ſome time in a heat 
juſt below redneſs; cryſtals of marine alkalf, 
melted and dried in the ſame manner; vola- 
tile allali in cryſtals, a little ſurplus acid 
being in this inſtance; previouſly added to 
the ſolution, to counteract the water of 
cryſtallization in the alkali ; /a/t of tartar 
caufticated by quick lime; and haſtily evapo- 


rated to dryneſs; the marine alkali eauſticated 


in like manner; and the vapour of cauſtic. 


Vol. I. No. 3. U volatile 


uſual bluiſhneſs, ariſing from the iron als. 
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volatile alkali ariſing with a very gentle heat, 
from a retott into a phial containing the ſo- 
lution. All theſe alkalies occaſioned copi- 
ous precipitations, All the precipitates, 
after waſhing and drying, were found to re- 
diſſolve in marine acid; and, from all theſe 
ſolutions, the original ſubſtance was preci- 
pitated, unaltered, on nde . with 
water. 

In ſtrong fire- Low 146 to 4060 . 
this ſubſtance diſcovers a much greater fa- 
ſibility than any of the known ſimple earths, 
In a ſmall veſſel, made of tobacco- pi pe- olay, 
it melted and glazed the bottom; and on a 
bed of powdered flint, preſſed ſmooth in the 
manner of a cupel, it did the ſame. Mag- 
neſta or chalk would indeed vitrify in the clay 
veſſel, but on flint no one of the known 
earths ſhews any tendency to vitrification in 
that heat x. In a cavity ſcooped in a lump 


* Tt may be proper juſt to mention, that I find this to be a very 
commodious and ſure method of trying in ſmall, whether any 
given earthy body be fuſible with other earths. If the body is 
diſpoſed to vitrify with any proportion of clay or flint, for inſtance, 
it will equally vitrify when a little of it is applied, or even duſted 
only, on the bottom of a ſmall cup made of clay, or on a * 

clo 
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of chalk, this ſubſtance, in the heat above- 
mentioned, ran into a ſmall round bead, 

ſmooth, whitiſh and opaque, not in the 
leaſt adhering to the calcareous maſs. On 
a bed of powdered quick lime it formed a 
brownifly ſcoria, which in great part had 
funk. into the lime, and ſeemed to have 
been united with it. On Mr. Henry's mag- 
neſia uncalcined, it melted and ſunk in 
completely, leaving only a flight browniſh 
ftain on the ſurface, where it had lain. On 
beds of the baroſelenite and barytic quick- 
lime, it likewiſe melted and ſunk in, leav- 
ing a diſcoloured ſpot behind; but whether 
it really united with the ſubſtrata, or only 
penetrated into their interſtices, could not 
be determined with certainty, on account of 


cloſe bed of finely powdered flint. The body in this mode of ap- 
plication, ſeems to unite with only juſt ſo much of the matter of 
the ſubſtratum as is requiſite for their moſt perfect fuſion together, 
and has nothing elſe in contact with it, ſo that no deception can 
ariſe; whereas, if mixed with the ſame matter, there might be no 
appearance of fuſion, unleſs certain favourable proportions of the 
two ſhould chance to be hit upon; and even then, if the quantity 
be ſmall, it would not be certain but that the fuſion might have ori- 
ginated from the matter of the crucible. 


U 2 PE 


( 274 ] 
the ſmallneſs of the quantity of mineral I 
had to work upon. 


On a bed of powdered charcoal, in a cru- 
cible cloſely luted, this ſubſtance likewiſe 
melted; and therefore it may be preſumed 
not to have owed its fuſion, in the above ex- 
periments, to the ſame cauſe to which ſome 
of the common fimple earths in certain cir- 
cumſtances owe theirs, namely, their union 
with the matter of the veſſel or ſupport, 


that is, with an earth or earths. of a different 


kind from themſelves; ,but to poſſeſs a fu- 
ſibility ſtrictly its own, which takes place in 


a fire of 150 degrees, or perhaps leſs. 


As charcoal in fine powder aſſumes a kind 
of fluidity in the fire, ſimilar to that which 
powdered gypſum exhibits in a ſmall heat, 
its ſurface had changed from concave to ho- 
rizontal, and the bead had ſunk to the bot- 
tom; it - was rough and black on the out- 
fide, and whitiſh within. On repeating the 
experiment in a cavity ſcooped in a piece of 
charcoal, the reſult was a blackiſh bead, like 
the former, only ſmooth on the outſide, 
with 
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with ſomething of metallic brightneſs, not 
unlike that of black- lead. Both beads 
were very light, and had a conſiderable ca- 
vity within. All the internal part was 

whitiſh, without the leaſt metallic aſpect; 
and the external gloſſy blackneſs appeared to 
be only the ſtain which charcoal powder 
communicates, in ſtrong fire, to ſome earthy 
bodies that have a tendency to vitrify. By 
boiling i in concentrated marine acid, a part 
of the bead was diſſolved, precipitable as at 
firſt by water; but an accident prevented 
the proceſs from þeing continued ſufficiently 
to determine whether the whole could be 
diflolved or not. 


By this fuſibility in the fire ; ſolubility in 
one only of the common mineral acids, and 
parting with the acid in a heat below igni- 
tion; precipitability by water, and non- 
precipitability by Pruſſian lixivium; this 
ſubſtance is ſtrongly diſcriminated from all 
the known earths and metallic calces. And 
as it ſuffers no decompoſition from any of 
the alkalies, in any of the uſual modes of 

93 application, 
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application, I preſume it cannot be conſi- 
dered as a combination of any of thoſe earths 
or calces with any of the known acids; for 
all the combinations of this kind, would, in 
one or other of the above methods of trial, 


have had the earth or metal diſengaged from 
the acid. 


Whether this fabtance belongs. to the 


earthy or metallic claſs, I cannot abſolutely 
determine; but am inclined to refer it to 


the earthy; becauſe, though brought into 
perfect fufion, in contact with inflammable 
matter, and in cloſe veſſels, it does not aſ- 


ſume the appearance which metallic bodies 
do in that circumſtance. 


Examination of the black particles. 


Theſe particles which bore but a very 
ſmall proportion to the other matter, were 
in form of ſhining black ſcales, very thin, 
and very light. One grain weight of them, 
carefully picked out, expoſed to a fire which 
was gradually raiſed to about 900, and con- 
tinued in all about forty hours, in a veſſel 


looſely 


„ 
looſely covered, was almoſt wholly diſſipated, 


and what little remained was perfectly white. 
Marine acid had no effect on it. | 

. Fifteen grains of the entire mineral loſt, 
in the ſame fire, three grains. After fe- 
parating from another portion of the mine- 
ral, by waſhing and otherwiſe, a conſider- 
able quantity of the white matter, fifteen 
grains of the remainder, containing of courſe 
more than its due proportion of the black, 
loſt five grains; ſo that it ſeems principally 
to be the ſubſtance on which the blackneſs 
depends that is deſtroyed or diflipated by 
fire. The ſame quancity (fifteen grains) of 
common black-lead loſt in the ſame fire 
above fourteen grains, the reſiduum weigh- 
ing leſs than one grain. Though no con- 
cluſion can be drawn from theſe experiments 
reſpecting the comparative 2/5 of black lead 
and the pure black matter of this mineral, 
on account of the heterogeneous parts inter- 
mixed With the latter, the colour of the re- 
ſidua ſeems to afford a ſufficient diſcrimina- 
tion between them; that of black lead be- 
U 4 ing 
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ing dark reddiſh. brown, hut ho others 
purely and uniformly white. E þ rin 
As this ſubſtance could not now be ſup- 
poſed to be either iron mica, or the common 


kind of black-lead, ſuſpi picion fell upon molyb- 
dæna. I had not, at that time, had an oppor- 
tunity of procuring a ſpecimen of molybdæna 
to compare it with; but from the ſingular and 
ſtrongly- marked properties of the molyb- 
dænic acid, diſcovered by Scheele, it was 
judged that a very ſmall quantity of it, when 
diſengaged from the ſulphur with which it 
is naturally combined, would eaſily be diſ- 
tinguiſhable. Ob 
| Hjelm's proceſs for diſengaging the ſul- 
phur, by repeatedly burning linſeed oil up- 
on the molybdzna i in a crucible, and after- 
wards ahſtracting ſucceſſive quantities of the 
ſame oil from it in a retort, was tried on a 
portion of the Sidney-Cove mineral, from 
which much of the white matter had been 
ſeparated as above-mentioned. The black 
coal, remaining in the retort, became yellow 


by calcination, as that of molybdzna ſhould 
do: 
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do; but in this yellow powder, no veſtige 
of molybdænic acid could be diſcovered. 

Another quantity of the mineral was ſub. | 
mitted to Scheele's own proceſs, viz. re- 
peated abſtractions of diluted nitrous acid; 
but-inſtead of becoming whiter every time, 
and at length white as chalk, which molyb- 
dzna ſhould do, the blackneſs of this mat- 

ter continued. unaltered to the laſt, | 
There is one circumſtance in Mr, Scheele's 
experiments, which, though omitted by thoſe 

who have given abſtracts of them, may de- 
ſerye, on the preſent occaſion, to be more 
particularly noticed. He reduced the mo- 
lybdzna into fine powder, and poured upon 
it concentrated nitrous acid: the mixture,” 
he ſays, was hardly lukewarm in the re- 
* tort, when it paſſed all together into the 
« recipient with a great heat; and it was 
for this reaſon that he afterwards uſed diluted 
acid. Preſuming that this violent action of 
the concentrated nitrous acid might afford 
a deciſive criterion of molybdzna, I had the 
black reſiduum, after 5 or 6 abſtractions of 
the diluted acid, ground white upon a le- 
vigating 
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F igating glafe, and returned Into the retore, 


with fix times its weight of ſmoakiog ſpirit 
of nitre. The heat was increaſed cautiouſly 
far beyond lukewarm, but no commotion 
could be perceived, except the exploſions al- 
ready mentioned, which always took place 
when the mixture was near boiling. The diſ- 
tillation was continued to dryneſs, and repeat- 
ed five times with the ſmoaking acid; but the 
mineral remained juſt as black as ĩt was at firſt, 
Now, as Scheele's molybdæna is flowly de- 
compoſed by the diluted nitrous acid, and 
rapidly acted upon by the concentrated acid, 
while the black part of this mineral obſti- 
nately refiſts both, I think we cannot heſitate 
to conclude, that this black ſubſtance is not 
Scheele's molybdæna. There are ſome other 
circumftances which confirm this conclufion, 
although, taken ſingly, they would not, per- 
haps, be of much weight, confidering the 


great proportion of other matter here mixed 


with the black. The principal of theſe 


circumſtances are, that it yields no flowers 


before a blow-pipe, and that its particles 
feem to have no flexibility or elaſticity, the 
only 
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anly difficulty of reducing it into fine pow - 


der ariſing from a * of . N00. 
unctuoſity. 


The difference l ld f notice at; 4055 
tween this black matter aud common black - 
lead, conſiſts only in the former leaving on 
calcination a white ſubſtance, ſeemingly 
Gliceous, and the latter a brown ferrugi- 
nous one. In their aſpect, unctuoſity, re- 
ſiſtance to acids, and the volatility (in open 
fire) of that part in which the blackneſs con- 
ſiſts, they perfectly agree; and they appear 
to agree alſo in the nature or conſtitution 
of this volatile part; for the Sidney-Cove 
mineral, as well as black- lead, deflagrates 
and efferveſces very ſtrongly with nitre, 
produces an hepatic impregnation on fuſion 
with vitriolated alkali, but none with pure 
alkali, and is manifeſtly rich in inflamma- 
ble matter, without ſulphur. 

It ſeems, therefore, that this ſubſtance is a 
pure ſpecies of plumbago, or black- lead, not 
taken notice of by any writer Ihave met with. 
Fourcroy, in the laſt edition of his Che- 
miſtry, looks upon iron as an eſſential com- 
5 ponent 
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ponent part of black lead, to which, ac- 
cordingly, he gives a new name expreſſive of 
that metal, carbure de fer. Lavoiſier in his 
Elements of Chemiſtry, lately publiſhed, 
mentions a carbure of zinc alſo, and ſays 
that both theſe carbures are called plumba- 
go, or black-lead. The quantity of mine- 
ral I had been furniſhed' with was too far 
exhauſted, before I met with this obſerya- 
tion to admit of any further experiments, 
for determining the preſence of zinc in it, 
but thoſe already ſtated, with the recollec- 
tion of ſome circumſtances attending them, 
perſuade me, that ht metallic body has 
no ſhare in its compoſition. Neither be- 
fore the blow- pipe, nor in calcination, was 
there any appearance of the peculiar flame, 
or flowers, by which zinc is ſo ſtrongly 
characteriſed; if any ſuch appearance had 
taken place, it could not have eſcaped no- 
tice, as ſome of the calcinations were parti- 
cularly attended to during the proceſs, 
though with a different view, the diſcovery 
of ſulphur or arſenic. The white matter 
which remains after calcination is certainly 
not 


= BD; 
not calx of zinc, for it was not acted on by 


ſpirit of ſalt, cold or hot, while the calces 
of zine are diffolved rapidly <3 that * 
even in the cold. a 
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XXV. ON THE 


= 13 
METALS OBTAINED FROM THE SIM. 
PLE EARTHS. 7 1g 


By Mr. TTHAVSEY, of Vienna“. 
* 
On the Metal extracted from Calcareous Earth. 
Jr courage by his ſucceſsful reduction 
of tungſten and manganeſe, and fur- 


ther ſtimulated by Mr. Lavoiſier's theory 
and reaſoning relative to the reduction of 


metals in general; Mr. Tondi reſolved to try 


* Extracted from the Journal de Phyſique, for March, 1791. 
F See the firſt No. of the Chemical Journal, page 38. 


; whether 
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ſee whether the conjecture which. Mr. La- 
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whether, by means of the ſame proceſs, the 
ſimple. catths' could be reduced, and thus to 


voifier had thrown out in his Elementary 
Treatiſe, that all the earths are probably 
metallic ſubſtances, was juſt or not. 

That he might have a calcareous earth 
which was quite pure, he prepared ſome 
lime-water, and precipitated the ſame by 
fixed air from the lungs. He triturated 
this aerated calcareous earth with charcoal 
powder and linſeed oil, ſo as to form a paſte, 
which he put into a Heſſian crucible in the 
following manner, viz. He ſpread it upon 
one of the three ſides of the crucible to three 


fourths of its height, paſted ſome more of 


the mixture, in like manner, in the angle 
oppoſite to that fide, filled the middle ſpace 
of the crucible with charcoal powder; and, 


laſtly, over this, he put a layer either of 
powdered bones that had been previouſly cal- 


cined and lixiviated, or of powdered cupels“. 


. The ſacceſs of theſe experiments ſeems to depend upon 


this mode of arranging. the materials in the crucible ; for when 


Mr. Tihavſky diſpoſed them in a different manner, he was unable 
to obtain the ſame reſults. 


The 
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The. crucible thus prepared was placed 
upon a pedeſtal, in a forge-farnace, which: 
was afterwards filled up with ſmall pieces 
of charcoal. The bellows were loaded at 
firſt with. a moderate weight; the fire was 
kept up by freſh additions of charcoal, pre- 
viouſly moiſtened with water; and the ig- 
nited charcoal itſelf was now and then 
ſprinkled with water, it being obſerved 
that the fire 1 was rendered more intenfe by 
the decompoſition of the water. After the 
firſt half hour the weight upon the bellows 
was increaſed, and towards the end of the 
operation they were loaded ſtill more. The 
operation laſted an hour and three quar- 
ters *. 
The metal thus obtained very much re- 
ſembled platina, both in colour aud ſplen- 


mark which it left upon the touch- ſtone, 


was of a; light gray colour, like that of 


* The operation for the reduction of tungſten took up only aa 
hour and a quarter; but in this caſe it was continued halt an hout 
longer. 


platina, 


dour. When broken, it appeared of a ſteel- 
colour, and of a granular texture. The 
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platina. It took a very fine poliſh ; wag 
very brittle ; and laſtly, it was not attracted 
by the magnet; till 1 it was reduced to pow- 
der. 


To this metal Mr. Tondi has given the 
name of Parthentum. 


Its ſpecific gravity, which was determin- 
ed by Mr. Haidinger in a temperature of 
12 degrees by Reaumur's thermometer, was, 
relatively to diſtilled water, 6,571, 


From 100 grains of aerated calcareous 
earth four grains and a half of metal Were 
obtained, | 


(a) In the temperature of 12 8 A 
Reaumur's ſcale, the metal thus obtained 
was not ſoluble in nitrous acid of the ſpe- 
cific gravity of 1,289, nor in marine acid 
of 1,103, nor in vitriolie acid of 1,822, 
nor in aqua regia compoſed of equal parts 
of the two firſt mentioned acids. 


(b) With the aſſiſtance of heat, the ni- 
trous acid diſſolves it with efferveſcence ; 
but ſo ſlowly, that ſcacely half a grain of it 
was diflolved in the ſpace of eight hours. 
| By 
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By the vegetable fixed alkali. it is  precighe” 
tated of a white, and by the volatile alkali 


4 reddiſh yellow colour. ; 


2 By the marine and nitrous acids it 
is af | ected, with the afliſtance of heat, in the 


theſe. ſolutions of the fame colour. 

(d).. Diluted vitriolie acid diffolves i it com- | 
pletely. During the diſſolution, the acid 
acquires a beautiful red colour, which ſoon. 
changes to a fine yellow. If the ſolution i is 
ſuffered to remain undiſturbed, it depoſits 
a very copious white ſediment. Is - this, 
ſelenite? I do not think it is; becauſe ſe- 
lenite always precipitates in the form of 
ſmall cryſtals, But what confirms my 
opinion, is this, that the white precipitate | 
which is obtained by the vegetable fixed 
alkali, ſhews nothin; g of a calcareous nature, 
being inſoluble in the nitrous acid. 


(e) Aqua regia diſſolves it very ſlowly, 
even with the aſſiſtance of heat. The ſo- 
lution, as long as it remains hot, is of an 
orange colour, but. on growing cold and 


being left undiſturbed, it changes to a gold 
Vol. I. No. 3. 


X colour. 
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colour. Dilution with water does not oc- 
cafion any precipitation. | 

(f) The vitriolic acid has a  ſtrohg elec. 
tive attraction for this metal, and accord- 
ingly ſeparates it from its cormbinatiohis 
with the other two acids, with great effer-⸗ 
veſcence, and with a conſiderable produc- 
tion of heat. The precipitates obtained 
from its ſolution in this acid, and from 1 its 
ſolution in aqua regia, on the addition of 
the vegetable fixed alkali, are the ſame as 
thoſt obtained, hy means of the ſame pre- 


cipitant, from the nitrous and muriatic ſo- 
lutions. * | | 
(s) Some particles of this cadet were 


| expoſed to the heat of an aſſaying furnace 
for half an hour, without ſuffering any loſs 
of weight. They were ſomewhat agglu- 
tinated, and appeared to be a little calcined 
externally. 
(h) A ſmall grain of this ebe being ex- 
poſed upon a piece of ignited charcoal to the 
flame of the blow- pipe, entered into fuſion. 


(i) Some particles of this metal mixed 


with glaſs of borax, melted into a compact 
| mals 
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mf ef 4 dark brown, and d almoſt Black c- 
lour. 


x * 


(&) This Wen. e the af ſtmice * 
heat, readily precipitates. ſilver, gold, and 
copper from their ſolutions, in a metallic 
form. It precipitates lead from its ſolution 


in. nitrous acid ſomewhat more flowly, 
andi in the form of a calx. 


(1) It detonates a little with nitre, and 
tinges the alkali of a yellow colour. 


(m) Infuſion of galls precipitates it 
from Its ſolutions of a black colour, | 


(n) If the white ſediment which is pre- 
cipitated from its ſolutions by means of the 
vegetable fixed alkali, is mixed with cal- 
cined borax, and expoſed to the blow-pipe, _ 


it yields * glaſs which is of a hyacinth- 
colour. 


18 
Metal ee fm TY Megnefen Earth. 


The magneſia was precipitated from Ep- 
ſom falt, by means of the aerated vegetable 


X 2 fixed vil 
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fixed alkali; and was treated in the fame 
manner as the calcareous earth. 

The metal obtained from it very much 
reſembled, in its external colour, platina 
that contains an admixture of iron; but 
when broken, it appeared of a ſteel - colour, 
and of a granulated texture. On the touch- 
ſtone it leaves a mark which is of a light 
gray colour. It is brittle, and in its entire 
ſtate, is not affected by the magnet, which, 
however, attracts it after it is reduced to 
powder. 3 5 
Mr. Tondi has called it Auftrum: 1 
have not determined its ſpecific gravity ; : 
but it is faid to be 7,380. 


From 100' grains of this lerated 8 
ſia, three grains of metal Were” "obtained, 


(a) This metal diffolved v very flowly in 


4 the acids, even with the aſſiſtance of 
heat. 5 


(b) No cryſtals could be obtained from its 


ſolution in the vitriolic acid; from which 
a white precipitate is thrown down on the 
addition of ſalt of tartar. Is this aerated 
magneſia? If ſo, it t ſhould: be ſoluble in the 


. 1 nitrous 
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nitrous acid; but i it is not. Hence it does 


not appear to be acrated magneſia. | 
(e) It precipitates very ſlowly gold, fil 


a metallic form; and! it precipitates · lead from 
its ſolution in nitrous acid in the ſtate of a calx. 


(d) It detonates alittle with nitre ; and 
tinges the alkali which remains behind of 


a yﬀuw yellow colour. 


ä 
Metal obtained from the Barytic,o or bravyBarth. 


From the ponderous ſpar of Tyrol, Mr. 
ä Tondi prepared ſome nitrated barytes, which 
was afterwards waſhed i in a large quantity of 
cold diſtilled water, in order to free it from 
all the nitrated lime and iron; it was then 
diſſolved i in hot diſtilled water; from which 
aerated heavy earth Was afterwards preci- 


pitated by means of the mild vegetable * 


alkali. 
After it was thoroughly edulcorated, this 
heavy earth was treated with linſeed oil 


and charcoal powder, in the manner before- 
mentioned. 


The metal thus obtained reſembled in co- 
Jour that which was procured from mag- 


X 3 neſia: 


ver, and copper from their ſolutions under 
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neſia: When broken it had a metallic lag. 


tre, and preſented a Sranulous texture; 5 it 
is very brittle, and is not attracted by 


PP aSTSY7 


the maghet, {lk it has beep reduced to pow- 


der. 


| Botbonium i is the name which Mr. T ondi 
has given to. this metal. 


Its ſpecific gravity is faid, (for I have not 
determined it myſelf) to be 0.7441. ic 
About four | grains of metal were obtaĩ n- 
ed from 100 grains of this heavy earth. 

(a) In hopes of obtaiving ſome cryſtals 
of nitrated* barytes, I diſſolved this metal 
in nitrous acid. The diſſolution went on 
but ſlowly, aud not without the afliſtance 
of a great degtee of heat; and no cryſtals 
could be obtained. 25 

(b) On pouring into this FOWL (a) 
eme vitriolic acid, no alteration at firſt 


took place; but a white precipitate was af- 
terwards thrown down. 


(o) Salt of tartar added to this ſolution 


(a) produced a white precipitate. If the 
volatile alkali is employed, the precipitate 


is of a pale red colour. The precipitate 
in experiment (b) was not vitriolated terra 


ponderoſa 
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/ ponderoſa, ſince it wanted its leading pro- 
perty, ſolubility. It is known to be an eaſy 


heavy earth in any liquor; and in this ex- 
periment the matter which is ſeparated does 
not ſettle at the bottom till a conſiderable 
time has elapſed. In addition to this, it is 


to be obſerved, that the precipitate obtained 


by means of the vegetable fired alkali i is in- 
| difſotable i in the nitrous acid. 


(d) This metal precipitated flowly, but 
in a metallic form, gold, filver, and copper 


from their ſolutions ; and it precipitated 


lead from its ſolution in nitrous acid i in 2 the 
Rate of a bs Se 


F 
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Metal from the Aluminous Earth. 
 Aerated'argill; precipitated from alum by 


fat of tartar, was ſubjected to the ſame treat- 


ment as the preceding earths. 


In its external appearance, this metal re- 


ſembled the laſt mentioned, except that it 
had here and there a reddiſh caſt. Inter- 
nally it was of a granular texture, and of a 


ſteel-gray colour. It leaves a pale gray 


mark upon the touch-ſtone; and is not at- 
X 4 trated 


matter to diſcover the preſence of vitriolated 
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traced by. rape 
to powder. a 


! FE. determined its ſpecific 2 and 
| found it to be 6, 184. in the temperature of 
twelve degrees by Reaurqur's s ſcale. _ 


Seven grains, of metal were obtained from 


111741 


199 grains, of the aluminous earth. | 
(a) This metal was diſſolved in vitriolic 
acid, to ſee whether cryſtals could be obtain- 
ed. The acid diflolyed it ſlowly, and was 
' ſomewhat coloured by. it; but the quantity of 
ſalt was too wall to admit of examination. 
(b) The vegetable fixed alkali gave a 
en and the volatile alkali a reddiſh pre- 
cipitate. The white precipitate does not 
appear to be argillaceous earth, ſince it is 
inſoluble in the nitrous. acid. + -/ 
(e) Gold, filver, and copper are precipi- 
tated from their ſolutions, under a metallic 
form, by this metal; and lead is precipi- 
tated by it from its ſolution i in Nitrous acid, 
in the form of a calx.... 
(d) The ſediment obtained by means of 
ſalt of tartar, being expoſed to the blow- 


pipe with borax, yields an opaque * of an 
| byacinth « colour. 


Z 
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8. 2 

Reflecting upon the circumſtances. which 
are neceſſary to the ſucceſs of theſe opera- 
tions, and upon the ſtriking reſemblance 
between the metallic globules which are 


thus obtained, Mr. Tihavſky was led to ſuſ- 
5 pect that they derived their origin from one 


common ſource, and that the different | 


earths themſelves were not actually reduced. 
To elear up his doubts on this head, he 
made the following experiments: 

(a) One hundred grains of Heſſian cru- 
cible, after being reduced to powder, and 


mixed up into a paſte with linſeed oil and 


charcoal, were put into a Heſſian crucible, 
and covered over with a layer of powdered 
cupels, in order to preclude the acceſs of 
the air. 


the operation was over, the crucible was 
found to contain one large grain, and ſeveral 
ſmaller grains of a metal reſembling that 
which had been obtained from calcareous 
earth. This metal was not attracted by the 

magnet 


The treatment in the fire was the 
ſame as in the preceding experiments. When 
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magnet; its ſpecific gravity was 6,818. 
On repeating. this experiment with charcoal 
powder only, the product was x metallic 
mafs, which adhered to the ſides of the cru- 
_ eible, and was found to be merely i iron that 
obeyed the magnet. "Now as the metallic 
maſs obtained in the firſt inſtance differs 
from this laſt in not being attracted by tlie 
magnet, he conclłudes it muſt be derived 

from the cupets.” To fatisfy hin mielf with 
| reſpeX to this circumſtance, he made the 
following experiments: Wed *. 

(b) One hundred gtains of finely pul- 
verized cupel, after being made into a paſte 
with linſeed oil and charcoal powder, were 
put into a Erucible and covered over with 
powdered cupels, and were then fubjected 
to the action of the fire in the manner be- 

fore- mentioned. They yielded four grains 
of a metal, which, in its outward appear- 
ance, reſembled the metals extracted from 
the calcareous and magneſian earths, and 
which like them did not obey the magnet. 

(e) One hundred grains of pulverized eu- 
pel were treated in the fame manner as in the 


laſt 


L 99 1 
laſt, inſtance; except that, inſtead of pow- 


dered cupels, powdered flints, freed from 


iron, were employed to exclude the air. 
The metal thus obtained reſembled that 
which was procured. from magacſia. Two 
grains of this metal were diſſolved in diluted 
vitriolic acid, aſſiſted by heat. After the 
ſpace of 72 hours, the diſſolution was com- 
pleated. On ſuffering; the ſolution to re- 
main undiſturbed, a white ſediment, of the 
nature of ſiderite, was depoſited. Weds, 
(d) One hundred grains of cupel-pow- 
det, treated as in the laſt. caſe, but with a 
layer of -pulverized Heſſian crucible, gave 
five grains of. a metallic ſubſtance, which 
was partly affected by the magnet, partly 
not. A number of little metallic globules 


were found adhering to the ſides of the cru- 


cible. 
Inga theſe experiments, erb Mr. 1 5 


nn it is evident that the metallic 
ſubſtance proceeded from the cupel-pow- 


der. In the followin g e that mad 


was left out. 
"© One 


[ 4 } 
(e) One hundred grains of caleateous 
earth, triturated' fo a paſte with linſeed oil 
and charcoal duſt, were put into a crucible, 
and covered over with a layer of powdered 
flints, and wefe Afterwards expoſed to the 
fame intenſe fit as in the former experi- 
ments. The feſult was nothing but Aa vi- 
rated mafg, without any veſtige of metal. 
() Frem à hüüdred graihs of calcatecus 
eth, treated às (e) but with A layer of pul- 
verized Heſſian erueible, nothftig ofa led 5 
Nc natute was obraified ; but the whole maſs 
was converted i into A brown glafs. e d 
(g) An equal quantity of the aluminous 
earth ſubjected to the ſame kind of treat- 
ment, gave no metal, but only 4 are 
my kenn 1 4 0 
Hence It Seat, Wir in the Wiegel 
experiments, the ſimple earths afforded me- 


_ Hllic ſubſtances, only in conſequence of 
being covered over with EET ed cupels; 


cffeual, 
The 


% 


( 299 1 8 
The next a. then, which preſents 
itſelf is, what kind of metallic ſubſtance 
the cupel- poder, according to the known 7 
analyſis of bones, is capable of yielding? 
It is known that bones, after they are tho- 
roughly caleined and lixiviated, conſiſt of 
iron, calcareous earth; and phoſpharic acid; 
and that this acid combined with the two 
former, - gives phoſphorated iron and phoſ- 
phorated calcareous carth. During the cal- 


Cination in the open fire, the phoſphoricacid 


(in conſequence of the free acceſs of the air, 
which unites with, and carries off the phlo- 
viſt is not converted into phoſphorus; 


but, on the other hand, when the cupel? 


pawder (the external being excluded) is 
combined with a due proportion of phlo- 
giſton, by means of the charcoal- powder or 


other phlogiſtic matter employed, phoſpho- 
rus is produced, which unites with the iron 
of the phoſphorated iron, and thus there is 
formed a compound conſiſting of phoſpho- 
rus and iron, viz. the ſiderum or regulus of 
ſiderite of Bergmann. This is what takes 


place 


A 30% /% 

place i in the ieee reduftion of * fim- 
. ple earths: | 

Mr. Tondi e Ag =Y 54 | 
found that nothing but powdered cupels . 
anſwer for the excluſion of the air; and at 
the ſame time for ſuffering the different . 
aeriform fluids which: are extricated at the 
beginning of the operation (and which if 
retained might be prejudicial) to eſcape; and 
that all the other kinds of earth are inſuf- 
ficient for the purpoſe. But, ſays Mr, 
Tihavſky, if the ſucceſs of the operation 
entirely depends upon this cupel powder, 

1 abſolutely diſbelieve the reduction 0 the 
- firple earts. 
Laaſtly, Mr. Tondi gave out dk he hint 
in like manner, metallized the acid of w 
and the vegetable and mineral fixed alkalies; 
but not ſucceeding when he repeated his - 
experiments without the cupel- powder, he 
himſelf ſuſpected that the metal which he had 
before obtained proceeded from that powder; 
and he accordingly now doubts the Teduc- 
tion of thoſe ſaline ſuſtances. 
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: By comparing ſome of the properties of © 
the compound of iron and phoſphorus, with 
thoſe of the metals obtained in · the preced- 


ing experiments, we ſhall be enabled to 


judge what credit we are to give to the re- 
duction of the fimple earths. 


on. 


Compound of Phoſphorus and | Metals from the Calcareos, 


* 
K — A 


19, This metallic ſub- 


ſtance is of a ſteel-colour, 
not harder than cobalt, very 
brittle, of a. granular tex- 


Magnęſian, Barytec, and 
Arxgillaceous Eartibs. 


10. Theſe metals agree 
with the compound of 
phoſphorus and iron, in 
colour, ſplendour, frac- 


ture, not attracted by the | ture, compactneſs, brittle- 


magnet in large pieces, but 
attracted by it when re- 
duced to powder; its ſpe- 
cific gravity 6,700 


nels. They are of a gra- 
nular texture, and are af- 
teted by the magnet when 
pulverized, but otherwile, 
not. The metals obtained 
from calcareous earth, ba- 
rytes, and argill are pretty 


nearly of the ſame ſpecific 


| gravity, eſpecially it we 


take into conſideration ex- 


periment (a) $ 5. The me- 


tal extracted from Magneſia 
differs a little in this re- 


+ pe, probably in conle- 


quence of a greater quan- 


tity of iron. 
| Compound 


&Z 1 


— 


10 


the ſame as that of copper. 
It is not volatilized by the 
fire. It melts per ſe in the 


2 Crown andcommuni oped 
A 


colour to glaſs. 
- 3⁰. Acids diffolve it with 
the aſſi 


nce of r $ +3 


| * = 


40. If it is diffolved.in| 
I. 


diluted vitriolic acid, and 


the ſolution is ſuffered! tore- 


main undiſturbed for ſome | - "$1854; 


mT 


hours, a white ſediment is 
 * depolited.” 


50. It is preci 
the 92 75 Fig 2 W ble 
der * e 
Aal ne 


62. It ly reci-| 


flow 
pitates N an 


d 
. 


a metallic form-; and it pre- 
cipitates>lead from. its ſo- 


lation in nitrous acid in| 


of 
20. Its 1 is nearly] 


and not without 


itated 4 in|. 
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Metals fo 4 Simpl Earths, 
5 Th Rr 
2% Wan red 
[Kd calcareous procure 
the ſame properties. See”. 
5. 1. . g· h. i 1. 


. 


e. See g rexcbied.e.f 
22 A. 2 
3. exp. ds 

4. EXP. a. 
s. eb. b. 
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39. See ot 1. ex. b. c. e. f. 
N. 2. ex. b. 
3. ex. c. 

4. ex. b. 


65. See 8 „ I. ex. k. 
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the ſtate of a calx. 
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Native combinations of 4 with | 
the ſimple earths, are at preſent unknown; * 
and from the experiments of Mr. Gengen- 
bre, it does not ſeem. to be an eaſy matter to 
obtain ſuch combinations artificially ; but 
in order to obviate the objection which 
- might be brought againſt me, that theſe 
metallic Tubſtances are not mere] a com- 
bination of phoſp horus with the iron con- 
tained in the gupels, but rather conſiſt of 
the metallized calcareous earth of the cu- 
pels and phoſphorus, 1 made the following 
experiment: ip 

1. I took twerity-6ne gui of phoſpho- 
rie acid, _ ptocuted according to Scheele's 
method under 4 vitreous form; the fame 


quantity of calcareous earth deprivedof fixed 
air, and four grains of chatcoal powder. 
All theſe ſubſtances being made into a paſte 
with linſeed oil, were placed at the bottom 
of a Hefnian crucible, and covered over with 
chartoal duſt, to the height of a quarter of an 


Vol. J. No. 3. W inch; 


FW] 
inch; the remaining ſpace of the crucible 
was filled up with a lunip of charcoal, cut 
ſo as tö fit it exaAly.” This ſmall cruciBle 
was put into a larger one, Which was filled 
up with charcoal powder; and both were 
Rerivurds expoſed to the moſt intenſe heat 

of a forge-farnace for an hour and a quarter. 
: en the operation was over, there. were 

ound thirty grains of a maſs, which was of 

s edits 

a pale blue colour, was in a 'ſemi-vitrified 
ſtate, had a phoſphoric ſmell, and w Was in- 
terſ perſed with extreinel ey wall, metallic 
| grains. _ Thoſe which I was able to ſeparate 
from the maſs were ſo feebly 18 by 
the. magnet, a8 not to be lifted uprby v it. 
Theſe metallic grains Were only obſerved 


on — ab de of hs. maſs * was in 


la this. operation ho FATE acid 
unites with the calcareous earth, and forms 
with it a vitreous maſs. | Part of it is con- 
verted by the charcoal i into pholphorap fawe 


of 


5 


, © 
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of wich udites with the iron which it 
meets with, forming a compound of phoſ- 
phorus and iron, and the remainder is vo- 
Jadilized. In conſequence of the ſmallneſs 
of the grains, this iron is n. 
ont to the magnet. | 1 oſs of weight 
which the maſs undergoes is a proof that 


| one portion ↄf the phoſphorus is volatilized, 
_ whilt another portion uniting with the fer- 


ruginous matter of the crucible, forms the 
little globules, which could nat be collected 
| on agcount af their minuteneſs. 


metallic ſubſtance abſerved in experiment 
19. is a compound of phoſphorus and iron, 
and that it is derived from the crucible. 

2. Charcoal powder mixed with linſeed 
oil, and treated i in the ſame manner as in ex- 
periment 19. afforded iron which was 
throughout attracted by the magnet. 

39. Twenty-four grains of phoſphorus 


mixed with a little linſeed oil, to prevent its 


. decompoſition, and covered with charcoal 


* after undergoing, in other reſpects, 


. the 


The follpwing experiments ſhaw that the 


* the ſame treatment as in experiment 1%, and 
29. yielded i iron, which was in part attract- 
ed by the magnet, in part not. The whole 
crucible was covered over both within - ſde 
and without, with ſmall metallic grains. 
| From all theſe experiments Mr. Tihavſky 
concludes, that the metallic ſubſtances ob- 
tained in the [pretended] reduction of the 
earths, are compounds of phoſphorus and 
iron, and are chiefly derived from the pow- 
dered cupels. Theſe powdered cupels afford 
the phoſphorus, which, uniting with the 
iron cither of the cu pels or of the crucibles, 
produces the metallic ſubſtances d. 


In ſome particulars, Mr. Tihavſky, and others, who have; given 
an account of Mr. Tondi's experiments, differ a little. Thus, 
ſome make the, operation to laſt only an hour and a half, ſtate 
that the mixture is paſted on one of the three fides of the crucible, 
but not in the oppoſite r 
2 Ec. as > 7255 
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XXVI. CHEMICAL NEWS. 
| MX. Klaproth, as appears from a letter of 

his to Meſſrs. Pelletier and Berthollet, 
has lately been employed in making ex pe- 
riments for the reduction of the earths, and 


has proved that the metallic matter obtained 

in ſuch experiments is nothing but iron 
combined with phoſphoric acids. The 

bone · aſnes furniſh the acid, and he finds the 

iron to be derived from the Heſſian crucibles; 
for on repeating the experiments in porce- 


lain veſſels, no metal was obtained. 


Mr. Vauquelin has analyſed the human 
ſeminal liquor, and has found it to conſiſt 


of the following principles; viz. 
— of the component * of the Human Semen. 


Water = 900 
Mucilage, — 60 
Mineral alkali, „ 10 

Phoſphorated Culcarequs Ran 30 

1000 


Rather, as Mr. * has ſhewn, iron combiged with 
phoſphorus. 
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| CORRIGEND A. 
Page 222, line 5, dele © other.” 
Page 250, line 9, for © all the acetous acid,” 1 te all the act 


of a given quantity of vinegar.” 


